iisainy ofee 
erie if 


Memoria’ 
€dition 


BATTLES AND VICTORIES 
| ALREADY A THROUGHOUT THE GLOBE 4 
| STANDARD 
WORK IN 
MORE 
THAN 


600,000 


j ne 
Now You May Have This Historical Picture 
Record of the War for Lifetime Reference 


record of 


living 


ro 


Valiant cameramen gave their 
Ives in the making of this 
astounding photographic record! 
‘Miraculous action shots were 
poche’ av thal cor’ eile ie 


the face of withering barrages 
on every fighting front—on every 
ecean—in the skies—in every 
major land, sea and aerial en- 
‘gagement throughout the globe! 
Many of these pictures are as 
large as 10” x 14"! Many scenes 
are revealed for the first time 
Truly, the most graphic record 
ever made of any war in history 
in these great books that will  ~ 
thrill you for a lifetime 


C5. 


jougli on 
1200 


DARING ACTION 
PHOTOGRAPHS 
1024 PAGES 


_ PICTORIAL HISTORY a/% WAR 


over 


} 4 Volumes Bound in 2—at a Sensational 


VERY American wants this pictorial record of our 
Atmed Forces in action! In these extraordinary 
volumes... in accurate, intimate, revealing pictures, 
you relive with our boys their trials and triumphs. See 
them in action from the broiling sands of Africa to the 
foxholes of the Marianas—from the jungles of Burma co 
the Arctic wastes of the Aleutians—from repeated routs 
pi the Japanese fleet to the obliteration bombings of 
Germany! 

You sce also the heroic defense of Stalingrad, the 
indomitable Russians advancing victory upon victory, 
the brilliant British campaign across Africa, the guerilla 
fighting in France, Yugoslavia, Greece, China! 1,200 
xtraordinary pictures captured by the lenses of Amer- 
ga Beitsh, Russian, French, and German and Italian 
Fameramen, 
~ You will be startled by photo after photo—each seem- 
jpely more thrilling, awe-inspiring, horrifying, or 

founding than the last! The story of the war passes 

fore you in pictures, chronologically arranged with 

‘ptions that tell the complete soul-stirring drama. 


Examine Both Books FREE! 


We originally planned to sell this PICTORIAL HISTORY os  4-volume 
1, one volume for each year of the ws 

$22.00, Now, by combining the full contents 
.2 great books and making 

ite of today's skyhigh scoreity prices, thi 

in Novelex, at the bargain price of only $2.98 per 

ing charges—if you decide to keep them 

se may be paid in easy instoll- 


the 2-velume set to you for FREE examination. 

‘you may return them without further abligation 
‘easy ferms explained in the coupon. 

INC., 50 West 47th Street, New York 19, N.Y. 


WM. H. WISE & CO. 


Saving! 


Think bow thrilled yo 
would he if it were possi 
Jor'you to have hada: frste 


Dozens. of inveresting full-page 
maps, made especially, for this 
work, clarify ‘your understanding 


Of Altied strategy. io every major band phorogruphic record of 
Campaign, inch orldshabing. vente 
in these books, you will possess ut the “American Revolution 
what ‘will undoubedty" become 2 “rbe\ French Revolution 
the Napotconic Wars in Bae 


Prost soughe alter and highly, prized 


historical icem for generations to rope-theu you will realize 
Every veteran, as well as bow valued this PICTO: 
veterans, ‘will want {0 RIAL HISTORY will be 
‘own this reat record. years from now! 
=== = os = 


MAIL THIS FREE-TRIAL COUPON! 


WM. H. WISE & CO., INC. 50 W. 47th St., New York 19, N. Ys 
Yes, reserve for me a Vole sss sae 
ume Sec of “PICTORIAL 
HISTORY’ "bound as 2 books. 
Ship the books as soon a3 
they are ready. At the end of 
sera days” free ‘examination 
them promptly and owe you 
and’ send you only $1. then and only $1 a. month 
{woul the, Low. price of only $3.96, plus a few cents 
Postage, is pai 
SAVE CHARGES ON 6 LB. SHIPMENT—Mail only $5.96 
Sith tale coupon ‘ind we wilt pay a8 
ime, ret + refund guaranteed 


DO NOT WRITE IN BOXES 


1 will either recurn 
hing’ Or keep them 
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SCIENCE NEWS 
Atomic Race Track. 
Birth of a Mesotron. 
Microwave “Gun” 
Man-Made Snow.. 
You'll Hear from FM in '4 


SCIENCE AT WORK 
It Sizes Up Clouds. 
Tank Tester 


Building Rolls with the Punch... 80 
Servants from the Laboratories. 93 
Wiring Diplomats for Sounc 

Wrap It Up! 


PSM FEATURES 
Picture of the Month. 
Here Come the New 


fa'Sivance of the 
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(CONTINUED ON PAGE 4) 


Lighter “Icer” Hits the Rails. 
Airport Snow Remover. 
Aluminum Span... 
Tractor for Latins... 
Smothers Fire.. 
Behind the Signs. 
Battlewagons for Today's 
Diamonds Dig for Gold. 

Britain Streamlines the Goods. 
For Fun-Loving Executives: 
How Water ani ‘Gas Meters Work...... 
Four Walls from Palm Trees. 
Table Magic. sich in 
Emulsions Prove Oil and Water Mix...... 


AVIATION 

1,700 m.p.h? ... » 81 
Gas Station in the Sky. 82 
Fastest Primary Trainer. 83 
Clocking a Black Streak. 84 


How Do They Know What Happened)?........ 85 


Inside the Flying 95 
Northrop Flying Wing (Pin-up) 7 
New Jobs for “George” mt 
Newest Acrona..nnnnne 120 
Torture Rack... ee 33 
AUTOMOBILES 

Blowouts on Purpose. 3 
Car Snowshoe. 1 


Jenkins Tunes New Speed Machine. 
France's Postwar Cars. 
Get the Most from Synthetic Tube 
Gus Drops In for Pie. 


INVENTIONS 


Tractor Loader. ~ 
I'd Like to See Them Make. 
New Ideas from the Inventors. 


PHOTOGRAPHY 


Spinning Can Tests Synchronizer. 


x. Sclence Pubitehing Co, tne. Gogtrey Hammgnd, President 
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An Invitation To Readers of This Magazine 


&WAGNALLS New Standard ENCYCLOPEDIA 


lease Acceht wn our comPLIMENTS 
Volume One of the New 1947 Edition—Now On Press! 


{ALL WE Ask You To PAY IS TEN CENTS TO COVER COST OF MAILING IT TO You} 


are now on press with our 

new Winter 1947 Edition’ of 
the Funk & Wagnalls New Stand~ 
and Eneyelopedia. 

"This latest edition, newly re 
vised, we have allockted “among 
the “hewspapers "and" magazines 
Sarrying gu Winter advertising 
program. fn accordance with t 

ian we ave set aside 1500 sets 
for renders of this magazine and 
Row invite you to become the 
Owner of 8 set—making this ex: 
fruordinary offer to enable you to 
become acquainted with the vole 
Umes before you decide to buy, 

‘We want to vend you Volume T 
with our compliments, Merely 
jend us 10¢ to cover oUF mailing 

cont — more as evidence of your 
food faith than anything else. If, 
After examining. Volume ‘I, you 
Want the rest of the 27-volume 
et, you may receive it at a ridicu 
ously low price through our book~ 
Sewetic plan. i you want pes 
ther books, merdy drop us a 
card saying 60, and that ends the 
matter. 

Some Facts About 
This Encyclopedia 

But firat, we want to give you a 
few fhcts to interest you tn taking 
the trouble to send for Volume 

‘The newest 1947, Bdition con 
tains over $2,000 articles. Compare 
this with any other encyclopedia 
in the world. You will find that it 
is at least 30% more than encyclo- 

las “costing you up to four 
‘ng much af Ours. 
‘Bach volume is ns up-to-date as 
human ‘tngenulty can make. It. 
This edition has been revised t 
cover events of the past year, and 
fench volume, as it goes to press, 
fs brought up-to-the-minute. Our 
Unique ‘week deilvery plan, 
bringing you the volumes as they 
come off the presses, makes it the 
Most up-to-date of encyclopedias, 
Eary-Reading, 
Handy Volumes 

Editor-in-Chief of original edi- 
tion was Frank H. Vizetelly, editor 
of the Punk & Wagnalls New 
Standard Dictionary. Surrounded 
by a. host of authorities, he 
Brought this immense work into 


ing. 
*Fet_the books are so easy to 

read! Your children In school can 

‘use them ‘with profit. Free of sb- 


Fi 


Copyright 1947, Unicorn Press 


struse wording—and free also of 
fact-omitting brevity—this grand 
encyclopedia. will serve you for 
years to come. 

‘And in spite of thelr enormous 
contents, each volume can be held 
in one hand! Here is. a new 
Streamlined, usable set, handy for 
daily reference. 

Nor does the incredibly low 
price we have set on the remain- 
ing volumes indicate the quality 
of materials and labor that went 
into them, as of course you will 
soon see for yourself. 


Unique 
Book-a-Week Plan 
Our plan gives you the books 
as quickly a5 they come off the 
Presses. 
Volume T ts delivered to 


mailed to you. Two weeks 7 eV 


aiter that’ the fouowing | 
two volumes are sent, and 
toon. ‘You thus receive 
your volumes, freshly et] 
ihe ‘press, at the Tate of & 
¥olume a’ week. 1 
"You do not pay for any 
‘books in advance. We en- | 
lose a, bill with each two | 
Solumes which you. pay 
Frithin § dave atter reeeiee | 
ing the boots. Considering 
the amazingly low price of | 
the Set. and the fact that 
Son pay for it at the mate 
bf only'a book a week, oUF 
ay-as-yousgo plan theres | 


eecide 
Volume 7, t will write you 
be no fufther obligation: otherwise 


Balling cost 
Volume f ts mine 10 keep 


fore puts no strain on any pocket= 
book. 


Sw much are ee, volumess 
Here's the surprise. You pay only 
HS de"e°Luse, Bihan, 
plus 11¢ mailing cost. The com~ 
plete set thus costs you only a 
Eiah Pell of wind other Nh 

ea wa re a 
Ereeraia rae SPST 
Shoe ua ue PSE or Sook 


““'A Choice of Editions 


‘With this announcement we offer 


‘i 
ulna “were, wit 
ously "stained. page= 
nid frontispleces. are 
tions of woodcuts by Hi 


brary Baltion, conta slightly 
‘more ($1.00 pet volume Blut the same 11g 
‘and has all the 


aif at exe 
fenitied ‘set of 


Xe may dave, your gholce of there 


ditions it) sending for Volume: 
fhe same oe mailing cost, Howe 
fore indfeating your eholes of editions 


fhe coupon below. pleage remember the 


diferente in price, Ang’ Murra? Bittees 
SBundred et are not many" for a mugs 
Eine gf auch args circulation ‘ay 


fue. First ‘come, first served. Send 
coupon FOBAY! 


UNICORN  PREss, 
Brooklyn 1. New York 
F goclose 10¢ tn coln or stamps, for which send 


Authorized Publishers 


ig Lat the Winter 1047 Punk & Wagial 


Rew ‘Standard. Encyclopedia in ‘edition ‘checked 


‘DDE LoxE 


Please also reserve balance of a se 
sg, lso reserve balance of a set for me in 


OLBrary 


to cancel reservation after examining 
ing bo, aud there wil 
and 2 will 


23, 
mr Libraty alt 


aaa 
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MECHANICS & SHOPCRAFT 
Civil War Cannon Modeled in Brass. 
Block Tool Holder. 
Flexible-Shaft Tool. 


HOME MECHANICS & HANDICRAFT 
Coffee Table in the Modern Trend. 
Candle Holder froma Bottle and Can...... 
Bride-and-Groom Book Ends. 

Jig Squares Picture Frames. 

Stand Holds Portable Phonograph 
Auto Valve Makes Bench Hardy 
Keeping Hubs Aligned with Wheels 
Molding Silver Jewelry. 
Bookcase of Scrap Paneling. 
Making Your Own Window Sash 
Can You Tell by Eye? 

Record Album Holds Saw Blades. 
Bookstand Has Storage Space. 
Repairing Women’s Handbags. 
How to Carpet Your Stairs... 
Woodworking Quiz. 3 
Pin Vise with ed Handle. 

Tin Strip Keeps Key in Lock... 
Parlor Football Game . 
Hog Feeders Lessen Farm Chores 
Double Snow Shovel Saves Time. 
Fluorescents Grow Cellar Plants... 


RADIO & ELECTRICITY 
Electrified Sun Room. 
Static 
Electronic Stop Watch. 
Veteran at New Job. 

Ham Pioneers. : 
Directory Dials the Phone... 
New Electrical Appliances. 

Circuit Tester Uses Tuning Eye. 
High Fidelity with Two Tubes..... 
News in Electronics..... 
Switches from Plastic Bottle Cay 


DEPARTMENTS 
Voice of Science..... 
enn 
Modern Living... 


Auto Ideas. 

What's Your Ingenuity Quotien 155 
Craftsmen at Work. ons conned 56 
New Tools... ese 


Keeping the Home Shipshape 
New Shop Ideas. 
Photo Ideas. 

Home Experiments..... 
For Easier Farming, 
Editorial Memo... 


You micur use a mechanic's micrometer 
or a draftsman’s dividers, « surveyor's tape or an 
ongineor's rule, but only with training can you 
hope to got the fullest measure of opportunity. 

For opportunity is elastic—it expands along 
with your knowledge and ability. And whother 
you will “measure up” to the responsibilities of 
@ successful future depends upon whether you 
are taking special training to qualify you for 
better positions along the way. 


80X 767: 
‘Without cost or obligation, please send me full particu 
fia Serves and Masclea 
Sood ang ‘Communications Courses 


bing olen 
etatog Chinn Mine Fete Tephoay 


You can start now on a program of Personal 
Advancement —through training. The world: 
famous International Correspondence Schools 
are ready to help you in the same way that they 
have helped thousands of today's leaders in 
American business and industry. 

Now is the time to broaden your opportunitios 
and prepare for a rewarding future by study 
with LC.S, Start today by mailing this coupon 
for complete information. 


SCRANTON 9, PENNA, 


‘about the course before which I have marked X: 
{D ledasteal Encinecring ‘Tertle 


. 


WE'RE GLAD THAT 


The telephone wire which runs 
from the pole in the street to your 
house is your vital link with the 
Bell System. More than 17,000,000 
such wires are in use. 

The wire becomes coated with 
ice; it is ripped by gales, baked 
by sun, tugged at by smail boys’ 
Kee strings. Yer Bell Laboratories 
research on every material that 
goes into a drop-wire—metals, 
Fubbers, cottons, chemicals 

ie serong, cheap, and res 
So Becall wenthers J 

Now a new drop-wire has been 
developed by the Laboratories 
which lasts even longer and will 
give even better service. It has 


BELL TELEPHONE LABORATORIES 


BIRCH TREES SWAY 


met many tests, over 6 oF 7 veut, 
in the laboratory and in Geld ex: 
periments. It has been strun 

through birch thickets—rubbed, 
winters and summers, against 
trees, and blown to and fro by 

winds. In such tests its cougl 

cover lasts twice as long as that 
of previous wires. 

House by house, country-wide, 
the new wire is going into use. 
Wire is only one of millions of 
parts in the Bell System. All are 
constantly under study by Bell 
Telephone Laboratories, the larg- 
est industrial laboratory in the 
world, to improve your telephone 
service. 


Drop-wire undergoing abrasion tests in 
birch thicket “laboratory.” Below, the 
‘new drop-wire, now being installed, 


Exploring, Inventing, Devising and Perfecting for Continved Improvements and Economies in Telephone Service 
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low Down the Scient 


The Economists Can’t Keep Up! 


HIS IS a facsimile recorder. It can spew 
out a baby newspaper, a weather map, 
photograph or a comic strip right into your 
In fact, it has already done all 


living room. 

of these chores faster than any other method. 
Scientifically, facsimile has long been fin- 

ished business; even its engineering is old 

stuff, But it will probably be quite a while 

before you pick up your morning paper from 


There’s a 
ing to pay 
1 writing 
ing plants, 


the rug rather than the doorstep. 
little difficulty figuring who's 
whom how much. Not to m 
off the costs of presses, engra 
linotypes, and trucks. 

There are many other wonders of science 
now on ice for nonscientific reasons. Reasons 
involving economics, or politics, or simply 
the questionable rights of those who got there 
first with the mostest dollars of investment. 

Take television. It is blocked by a strug- 
gle for frequencies involving the govern- 
ment and a few corporations; by a struggle 
between black-and-white and color, involv- 
ing the same self-interests; by the harsh 
economies of mass entertainment—including 
the huge costs of talent without a box-office 
slot on every set. 

‘Take radar, the wonder boy of the war, 
now stymied in its immediately possible ap. 
plication to air-line operations for several rea- 


sons—none of them having much to do with 


radar’s scientific development. Or take air 
conditioning, or the various sound-recording 
systems, or a dozen other things all fully 
developed scientifically, ready to go to work 
for you now—but stopped short for reasons 
beyond the scientist's control. 

Or, if you want to get really indignant at 
man’s capacity for getting in his own way, 
take that biggest thing in scientific history— 
nuclear fission—which, because of the limita- 
tions of the diplomats, militarists, and econo- 
mists, has still failed to pay a visible divi- 
dend to mankind. 


Rsnay Gittizses 
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ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them, Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had, 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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TheMagic Mind 


THE GREATEST 
POWER ON 
EARTH / 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


ion) have been 

ng the ancient wisdom of mental phenom- 
(cua. Establidhed Uuioughoot the world for centuries: they 
have for ages expounded these truths to those thinkin I 


faculties. Use the coupon below—avail yo 
book of interesting information which explains how you may 
‘acquire this most unusual and helpful knowle 


Tbe ROSICRUCIANS 
(AMORC) 


| Scribe V-B-Z, 
The Rosicracians, AMORC, 


San Jose, California. 
Tam sincerely interested in knowing more about this 


EXPES whieh tells me how to receive 
Name 


Address State 


Be honest now— 


suppose that a better job had opened up in 
your company—carrying with it promotion 
and more money—could you qualify? 

If you were boss, would you select “YOU” for 
that better job? 

Consider before you answer. 

First of all, could you fill the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job? 

Or have you just been filling a niche, 
doing daily tasks well but making no 
real and intelligent effort to learn and 
qualify for the job ahead so that if an 
opening should occur you would be 
ready to fill it? 


Dept. 183-R 
Ifyou can help me get the ability and knowledge for real promotion, I 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


~ valuable asset to any business 
organization. He never wants 
for a good job and above aver- 
age earnings. He gets ahead. 
We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 
Get out of that rut—don’t be satisfied with 
a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 
So send it today—right now—tomorrow 
never comes for the man who consistently 
puts things off. 
G. I. APPROVED 


La Salle Extension University 


Ai Correspondence Institution 


417 S. Dearborn, Chicago 5 


i 
‘booklet telling’ 


Tenn socuned in the Se T nave Coosked bel od you wil 
‘The man who gets real promotion _send this without obligation to me. os : 
P eaks— 0 Accounting, 0 Law: LL.B. Degree 
moakees Bis cn: eek — the mam who: OG: PA. Coaching 5 Foremanship 
slaves in the ordinary job at low pay Bookkeeping 1 Industrial Management 


just wishes and dreams of promotion 
and more money. Which are you? 
Business is always willing to pay the 
man who knows—and pay him well. 
The man who is ready and willing to 
take responsibilities—and capable of 
directing the efforts of other men is a 


0 Traffic Management 
6 Business English 


1 Will 
Show You 
How to é q rm 7 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 
° cri | 
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by Practicing 


in Spare Time Cosi 


FM, and 
ie! Send for FREE books now! 
Find Out What NRI Can Do For You 


Our 33rd Year of Training 
Men for Success in Radio 


You build this Superh 
brings in local and distant stations—and gives you 
more experience to help you win success in Rodio, 


SAMPLE LESSON =) | 
FREE 2 Fe) 
My Radio Course Includes 3 ae 


TELEVISION + ELECTRONICS 
FREQUENCY MODULATION 


(se 


ena 


‘Take the first step now. Learn to be an ex- 
ert aircraft draftsman, real industrial 
now-how, for only $5.00. Use— 


AIRCRAFT DRAFTING 


‘This book teaches alee 
Trig done. tn the ig 
Wit 

Buns 


| ca 


“ONE BLOCK FROM THE ALAMO" 


LEARN Maninc CARTOONING 


IW SPARE UME — by Eaay Picture Chart Method 


‘WOW 10 


This BIG Bi 


feel graduates proves Our cree rani 


VETERANS spicvischcnicts2 Yt or tag? 


Tensurpassed 


mone Os: 
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5 Minutes a Day! 


Give me , just this 


J] itrading-in” old bodies for 
new! I'm taking men who 
know that the condition of their 
arms, shoulders, chests and legs 
—their strength, “wind,” and en- 
durance—is not’100%.' And I'm 
making NEW MEN of them. I’m 
giving them the kind of power- 
ful, healthy HE-MEN build that 
spells SUCCESS in life and busi- 
ness, 


Only 15 Minutes a Day! 


Are you ALL MAN—tough-muscled, on 
Your toes every minute, with all the up- 
‘And-at-'em that can lick your weight in 
Wildeats?'Or do you need the help 1 can 
give you—the help that has already 
Srorked such wonders for other fellows, 
everywhere? 

All the world knows I was ONCE a 
skinny, scrawny 97-Ib, weakling, And 
NOW it knows that I'am the holder of 
the title, "The 

|. Developed Ma ? 
do I work miracles with the bodies of 
other men in only 15 minutes a day? The 
pee is “Dynamic Tension, 


ing_method I discovered ‘and which 
me from a 97-pound weakling 
ito the champion you see here! 

In Just 15 minutes a day, right in the 
rivacy of your own home, I'm ready to 
rove that “Dynamic Tension” can lay a 
1ew outfit of solid muscle over every inch meno 

of your body. Let me put new. smashing re 
Power into your arms and shoulders— 

give you an armor-shield of stomach 
muscle—strengthen your legs into real 
columns of surging stamina. If lack of 
exercise or wrong living has weakened 
you inside, I'll get after that condition, 
too, and show you how it feels to LIVE! 


This Famous Book that Tells You How to Get 
FREE stecy toes sce nenpect'ana Women Adware 


‘My book, “Everlasting Health and Strength." tells you ex- 
actly what “Dynamic Tension” can do. And it's packed with 
pictures that SHOW you what it does. RESULTS it has pro- 
duced for other men. RESULTS I want to prove it can get for 
‘YOU! If you want to learn how you can actually become a 
NEW MAN, right in the privacy of your own home and in 
only 15 minutes a day, then man!—get this coupon into the 
mail to me as fast as your legs can get to the letterbox! 
CHARLES ATLAS, Dept. 11, 115 East 23rd St., New York 
10, N. ¥. 


Gesesert 

Thousands upon. thow- 
yond have’ pat ibe peysial 
development 


MAIL THIS COUPON NOW! 


‘mone al the phyla mira, 
tort and “Conditowe 


editaners af men 


ony ONE NAME. STANDS 
_, That name is Charles 


filder of 


‘is “capable 


CHARLES ATLAS; 


118 East 23rd Bt, New York 10, MY, 


rant the proot hat your sytem of “Demande 


‘ieee print de write ‘ptaints** 


‘isan ganas 
under Ve tor Raat A 


1 
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Now SPRAYBERRY 
RADIO TRAINING | 
GIVES YOU 


& Bic KITS OF RADIO EQUIPMENT — 
"A" COMPLETE 6 TUBE weiceoovwe RECEIVER 


ARN 
YO" 10 SERVICING 


THROUGH INTENSIVE 


“sHOP-BENCH” PRACTICE 


At 
YOU DO EXPERIMENTS, } | ss 
CONSTRUCTION, 

TING 


HERE’S THE LATEST, SIMPLEST WAY TO 
TRAIN at HOME for a GOOD LIVING | 
in RADIO-ELECTRONICS & TELE N | 


SEND FOR THESE 
BOOKS 


14 forsee 
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INVENTORS | 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, I] 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. \]] 

A specially prepared booklet containing detailed infor- | 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 
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Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-A District National Building + Washington 5, D.C. 
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PYROIL... 


Pyroil gives oil the property of 
clinging to metal surfaces, thus 
providing... 


© protection against corrosion while 
your car is not running. 
« starting ease without battery drain. 


© protection against undue cylinder 
wear while your car is running. 


Ask your gas station attend- 
‘ant to add PYROIL .. . and 
add life to your car. 


Manufactured and Guaran- 


Pyroil Company, 191 


teed by 
Serect, Lacrosse, Wis- 


Main 
consin, 


PYROIL COMPANY 
191 Main Street, La Crome, Wisconsin 
1 want, my car to last and run properly. Please tell 
| more aboue Pyroil and how it can accomplish this for 


[ss 


Jerry the talking dog, is 
entertaining hospitalized 
veterans, by courtesy of 
the PYROIL Company. 
Picture of Jerry, sent on 
request. 
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Interest Where It Counts 


Sir: 

Everybody in this organization has been 
interested and gratified by the article in your 
September issue on “Tools for Workmen 
Who Cannot See.” It covers the situation 
excellently, and the illustrations are particu- 
larly valuable. I wonder if you would be 
willing to let us have negatives or prints of 
the different devices shown. 

Mrs. M. D. BLANKENHORN 
American Foundation for the Blind 
New York, N. Y. 


PSM is happy to provide such material. 


A First Installment 


Sir: 
Let’s have some latest news about the 
cosmic rays in your future issues, and their 
effects. 


Madison, Maine 


Fernanpo VENTRESCO 


See page 75 for one effect of cosmic radia- 
tion—the creation of a mesotron. There'll be 
more news when the scientists produce it. 


One Good Turn... 


Sir: 

These lines to let you know who I am 
and what I want. During the occupation, I 
had the chance to rescue three Army Air 
Forces boys . . . and conduct them safely 
to freedom. Since the liberation, I have had 
copies of Popular Science which were very 
precious to me. Is there a possibility for me 
to obtain the years 1944 and 1945? 
(Reference: Major White, Intelligence Serv- 


ee Pae) Pat Groncer 
Laval (Mayenne), France 


Sir: 

. . . Concerning Paul Georget: Monsieur 
Georget was one of the many patriotic 
Frenchmen who risked their lives to help 


Patent Laws Encourage 
The Development Of 
Inventions 
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The Rules of Practice of the U. S. Patent Office advises— ‘ 

unless an inventor is familiar with such matters—that he i 

employ a competent registered attorney, as the value of 3 


patents depends largely upon the skillful preparation of the 
specifications and claims. 
The firm of McMorrow, Berman and Davidson is regis- 
tered to practice before the U.S. Patent Office. Additionally, ’ 
it maintains a staff of attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 


If an inventor believes he has an invention, a search of 
the most pertinent prior U. S. patents should be made and a 
report obtained relative to its patentability. Where such ! 
report indicates that the invention appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 


McMORROW, BERMAN & DAVIDSON 4 
| 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
142-Z VICTOR BUILDING, WASHINGTON 1, D. C, 
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|| McMORROW, BERMAN & DAVIDSON | 
Registered Patent Attorneys I ‘ 
B 142°2 Victor Building, Washington 1, D. C. j 
Il esa imo farther postodlarn co to"paient peacoat piccedure ed’ “taveaiton ecu? | 
J] form at once. “I understand that this request does not obligate me. | 
a 4 
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of Old Line Legal Reserve 


LIFE INSURANCE 


A MONTH* 


(atage2l) $ 78 
ONL [78 s ropenion 


*One Half Permanent Ratein effect5"year 


Buy as little as $1500. of this solid protection 
or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are passed on to policy holders. Current 
dividends 9%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$60,000,000.00 
to its Policy Holders and Bene! é 
Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified 
Policy at your age and other details. Life Insurance 
is vital! 

CLIP AND MAIL COUPON TODAY 
Litiil an 
POSTAL LIFE INSURANCE COMPANY 
511 Fifth Ave, Dept. M-664 
New York 17, N. ¥. 

Mail me without obligation com 
formation about your low-cost Mi 
Policy at my age. 
Nami rn 
Date of Birth.... 
Occupation. 
Address... 
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ified ™ 


POPULAR 
18 science 


American aviators shot down in France . . . 
He clothed, sheltered and fed three Ameri- 
cans for a month and shuffled them around 
until we could evacuate them. This was not 
the least of his work for us, so that we will 
indeed be grateful for any service you may 
render him, 
Joun F, Warre 

Major, Air Corps 

Paris, France 


Monsieur Georget has received the copies 
he missed because of the German occupa- 
tion; he also has PSM's sincere thanks for 
his aid to U. S. airmen, 


For Sulphur, Read Sodium 
Sir: 


Howard Blakeslee, in his article, “Build- 
ing Blocks of Science,” in your November 
issue, refers to element No. 11 as sulphur; 
actually, it should be sodium, as it appears 
in the table. 


M, Joun Manxusoy, Jn. 
Amherst, Mass. 


Right. There was also an error, we regret, 
in the art that illustrated -Mr. Blakeslee’s 
article: the symbol for thallium was incor- 
rectly given as Ti instead of TI. But this 
misprint will be corrected in color on page 
112 of PSM’s February 1947 issue, so that 
those who made the “chemical castle” can 
paste on the proper block. 


Those Thermostats 


Sir: 

It was very interesting to note in the 
November “Letters” section mention of my 
article on “How to Service-Check Your Oil 
Burner” by Mr. C. E. Smith. His points on 
cleaning thermostats are no doubt correct 


Copies of Popular Science Monthly 
for the last six months of 1915—July- 
December, inclusive—are missing from 
the master office file. PSM will pay 
$10 to the first person able to supply 


these six copies in good condition. 
No other copies are needed, and 
no copies should be submitted with- 
out first writing to: Editorial Librar- 
ian, Popular Science Monthly, 353 
Fourth Avenue, New York 10, N.Y. 
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AUDELS AUTOMOBILE. GUIDE, 
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“Bead a AUDELS 
MECHANICS Ny 


GUIDES pete N, 


AN AUDEL GUIDE IS A GOOD FRIEND! 


menu & STEAMPITTERS tes spree expen of ses a See oes 
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ed. Give 


labor saving ideas. CHECK NOW! You can lock ov: 
‘ = Guide in your home, Stort the Easy Payments if sati 


wees CUT HERE een 


“s (MAIL ORDER 


Lo AUDEL& CO.,49 W. 23 St.,New York 10,N.Y. 

Please mail me for 7 days’ free examination the books 
$4 Mrarked (0 below, I agroo to mail §1 in 7 days on each 
Dg book or set ordered, and to fu 
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Autels MIC WRIGHT S nnd Mechinics Guide 


ee HANDY. Book OF 
ag CAL ELECTRICITY: 


1 
is GARDENERS & 
EAudels ENGINEERS & FIREMANS Examinations i 
ENGINEERS and see 
‘Nos. ‘and 8 com 
“iaito, Prinipie. fl DAudels Answers on Practical ENGI 
eal Understanding of electric 


AMS, ‘ 
CAudels Handy Book of PRACTICAL ELEC ¥ 
RICAL POWER CALCULATIONS . 
CTRONIC DEVIC! 


“Auswers, Retereuce Lndex. 


‘Authentie, clear, concise. 


, AUDELS ELECTRONIC DEVICES. 
is What Yoo Want to Know. s ie 
eee 


AUDEL, | PaaS WS 23 St, N.Y.10 Semptoyes by 
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Give yourself the Backing Of a 
GREAT. GROWING LL ated TRV gs 


REFRIGERATION 
AIR CONDITIONING 


‘Refrigeration and Air Conditioning 
place in fast, growing, flelds of our 
mn 


1 pal wel 


have leading 
ime 
Meo service, install: ip ran 
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RAN 
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(2 ground ‘ 
Many Started with amatlinventsoent 
Who” Bult Rood. growin 


wh INTEREST- 
ED IN WORTHWHILE JOB OR SET- 
TING UP YOUR OWN BUSINESS. 


r Fill Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead | 
COMMERCIAL TRADES In: + 
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. I also suggested this treatment. 
in some cases, especially line- 
voltage thermostats which directly operate 
motors, contacts become pitted and so dirty 
that the paper treatment will do no good. 
In such cases, the use of a very thin, fine-cut 
file or fine sandpaper must be resorted to, 
of course using but slight pressure. In fact, 
when pitting has taken place, the thin alloy 
mentioned by Mr. Smith must be already 
penetrated, so cleaning up such contacts in 
any way possible is about all anyone can do, 
outside of replacing the contacts. 
Hanoxp P, Srnanp 


Malden, Mass. 


Catching Up with Watches 


Sir: 

In a recent issue, Howard Calder would 
“like to see them make” a device to stop the 
winding of a watch when it was complete. 
That feature is incorporated in the Howard 
watch that I have owned for 50 years. 

Joseru H. NerTLeton 
New Milford, Conn, 


Sir: 

- I have a 20-year-old Swiss watch 
which can be wound indefinitely because the 
ratchet slips out of mesh when fully wound. 


ALLEN Betts 
Bethesda, Md. 


Enlightened, PSM agrees-that the idea is 
not new, but feels that it could well_be. put 
to more general use, 


Off the Beam 


PSM’s apologies to Lt. 
Col. Frank J. Shannon and 
Maj. Norman P. Hays, com- 
munications officer and navi- 
gator, respectively, of the 
Pacusan Dreamboat. In the 
story of their exploit in the 
December issue, their pic- 
tures were transposed. If 
the art department and 
composing room could read 
their call signs as well as 
Col. Shannon, or take fixes 
as well as Maj. Hays, things 
like this wouldn't happen. 


Shannon 


PATENT 
PROTECTION 


for 
INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Constitution of the United States, Congress 
has established a system under which inventors may secure the exclusive 
right to prevent the unauthorized use, manufacture and sale of their inven- 
tions for periods of seventeen years. The inventor secures this protection by 
obtaining a patent from the United States Patent Office. 


ICTOR J. EVANS & CO., has a staff of experi- 


enced registered patent attorneys, available to 


represent inventors in the preparation and prose- 


cution of their cases before the Patent Office. 
iled information and the steps to be taken in 
ng patent protection will be furnished 
upon request. 


FORM BELOW FOR MAILING CONVENIENCE = 


Evans oC Co. 


240-A Merlin Building, Washington 6, D.C. 


Please forwurd to me detailed information regarding procedure to obtain Patent Protection, 
together with your convenient “Evidence of Invention” form. 


Name... 


Address. 
City and State 
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BUILD a TELEVISION SET 


ou are unable to leave home 
to go to a resident school, 
N.Y.T.I. of N.J. can supply you with 
parts to build a television chassis in 
your own home. You will be sup- 
plied with the 

same instructions 

and directions 

with which the 

school’s resident 

students are 

equipped, when 

they reach the 

stage in their 

training that calls 

for television set 

construction. If 

you already have 

a sound radio 

background, with 

experience in 

building radio re- 
ceivers, you will 


To stimulate its radio and television training programs, 
this famous resident radio and television school is offering men 
interested in television this unusual opportunity. 


be surprised to find how much you 
can learn about television by build- 
ing this set. 

N.Y.T.L of N.J. is one of Ameri- 
ca’s leading resident schools for men 
seeking dependable, thorough, up-to- 
the-minute training in the various 
fields of radio and television. 

The schooling offered by N.Y.T.I. 
of NJ, is’ particularly useful to 
those who recognize the high-earn- 
ing possibilities of technical train- 
ing in radio and television and are 
willing to tackle the class and labo- 
ratory work offered, regardless of 
their previous education. 

No high-school diplomas are 
needed for entrance. But N.Y.T.I. of 
N.d. requires that a student be earn- 
est, sincere and radio-minded. Stu- 
dents without proper mathematical 
backgrounds are taught the radio 
and television mathematics they 


You can build a direct viewing television chassis 


square in the HEART of America’s television manu- 
facturing and broadcasting industry. Mail the coupon 
home by following carefully the exact instructions at the right to get full details. It costs you nothing 
sent to you by this famous television school, located fo leara about his big opportunity. 
POPULAR Advertisement 
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ilar fo the one pictured above, right in your own 


RIGHT in YOUR OWN HOME! 


need. Several students with only grammar school 
educations have successfully completed advanced 
technical television courses. Z Instructor demonstrating 


ee aes 
‘A considerable number of out-of-state students cn with stay 

attend the school because of its excellent, practi- 

cal type of radio and television courses, s0 di 

to get anywhere else in the world today. Lin 

quarters are obtainable by single students. 


You Put Into Practice Everything 
You Learn 


Students at N.Y.T.I. of N.J. particularly like 
the way the school puts into practice what it 
teaches. You may actually build a 17-tube tele- 
vision chassis, You also help build as many as 7 
radio receivers of different types, a total of 75 
electronic educational devices. Class study and 
laboratory study, in the proper combination, in- 
crease interest—and your hands get as smart as 
your head, 

A 17-tube, experimental, television chassis may 
be built by all resident students of television, and 
may be kept as their own property, if they 30 
choose, 


Located in the Heart of the 
Electronic Industry 


The New York Technical Institute of New 
Jersey is in Newark, N. J., just across the river 
from New York City (only 20 minutes from 
Broadway by subway or train). The school is 
located in the heart of America’s great radio and 
electronics industry. Such leading television, ra- 
dio and electronics manufacturers as R.C.A. 
Western Electric, Du Mont, Federal and Edison 
are nearby. This means that the school offers 
numerous advantages, as it is in touch with the 
most recent developments in radio and television. 

Highly qualified television and radio instruc- 
tors are here in abundance. Equipment is easier 
to get, Television students are offered exceptional 
advantages in this great electronic center. 


Coupon Brings Full Information -- FREE 


Standard laboratory type test pattern used for 
1 Bulletin which il- testing all types of television jransmitters and 
receivers. (You can see it at N-Y.TA. of NJ.) 


The school issues a speci 
lustrates and describes its truly excep- 
tional facilities and equipment. This Bulle- eam 
tin also describes classes that may be 
tended, housing conditions, costs, hours, ! 
ete. If you are interested in Television— | 
you will want to read this Bulletin. You 4 
can have it free, merely by mailing the cou- 
pon at right. 

‘The school will also be happy to send you ' 
1 
1 
1 


New York Technical Institute of New Jersey, De 
158 Market Street, Newark, New Jersey 


complete information about the te 
kits and directions which are now a 
to you if you desire to build your own tele- 
vision chassis at home. 

Tust fill out the coupon at right and mail | pomess 
it NOW to: New York Technical Institute 
of New Jersey, Dept.31, 158 Market Street, 
Newark, N. J. 
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It's YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


snd repair work TODAY—from this 
library. "You ean too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols, 1826 pages, 1724 Illustrations 


Y wtes tte. One 
-shooting ‘charts that show quickly 
‘specie ret ‘ete, 


symptoms, causes 


Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 
nwn—special price—easy payments—PREE trial 


..to go to College? 
..or to enter a eee 


HUST fol Mien Schont 
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_ The field of Landscape Gardening 
y offers unusual opportunities for 
realy augmented 
hhome-building and 
program ahead. We 
vide thorough interesting home 
ining during your spate time 
Health, plecsont speed to your regional conditions. 
work ia an unerome 


‘A graduate say, “I fed the There are many employment oppor 
cee a eo mat t_spec 


Service from Coos! to Coo: 


NATIONAL LANDSCAPE 
DEPARTMENT 5.1 756 SOUTH BROADWAY 


“CRIME. DETECTION! 
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SHORTHAND in 


Weeks at Home 
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Big Money for Workers 
In Home or Shop 


RADIO TESTING AND SERVICING—Students lear 
fg co locate troubles with modera radio analysers. 


one that 
offers STEADY WORK 
with a REAL FUTURE 


ont be caught nap, + 8004, job, now 
ae wall oH 008 Job with's real tackre wher 


BIECTRONIC CIRCUIT TESTING —tostructos show 
tng student if thode Ray Oscilloscope, 


a 
ten, afe needed today they” wi 
Seeded in the years abeaai? “PP 


RIGHT HERE in the SHOPS of COYNE — 
Student Finance Plan 


Mikandenionentkicutnexe | PREPARE FOR 
JOBS LIKE THESE 


IN THE COYNE SHOPS IN 
CHICAGO, Necessary theory is given 
Frequency Modulation (FM) 
“Radio Manufacturing 


in a practical way by practical lectures, 
blackboard {llustrations and equipment 
demonstrations. Whether or not you Radio Set Serviceman 
have had Radio experience you need ‘Television Servicing 
Coyne all-around Radio Electronics Electronics Maintenance 
Public Address Systems, e 
‘Your Own Radio Shop 


training. Many of our students had no 
previous experience. Others had expe- 
Electric Refrigeration 
Now Included 


Sound work aircfaltsradiorauto-radio, 
Many ‘oopsriunities Tn the vast Radio= 


Fence in one or two branches but real- 
ized they needed all-around train- 
ing for better jobsandadvancement. 


EARN WHILE LEARNING 


If you need part-time work: to help pay. 
living expenses while at school, we will 
help you get it. Coyne graduates also 
receive a Life Membership with Life- 
time Employment Service. 


MEN WITH PHYSICAL DIS- 
ABILITIES—whether due to war or 
other causes—we also have facilities for 
you. Check coupon for particulars 
if you have a physical disability of 
any nature. 


This training included 
to help you wet ready 


8. W. COOKE, Dir. ry a 
LECTRICAL SCHOO 
Cc OY N RADIO-ELECTRONICS ig sapaiaals 


500 So. Paulina Street Dept. 17-4 CHICAGO 12, ILLINOIS I cITv. 
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HOW YOU LAN BUILD A 


MIGHTY BODY 


Quickly! Easily! Pleasantly 


“The World's greatest molder of men”—at last reveals to 
you in these five complete book-courses (value $5 each) 


1. How YOU Can 


2. How YOU Can Build 
@ Mighty CHEST! 


Couszscusrren Complete Back Course 


Eezwcmmnt: 4, How YOU Can Bulld 
we ‘Mighty GRIP! 
ety a 


ua WATCH REPAIRING 


Money Back Guarani 
TOOLS, MATERIALS 


ep 


MOVIE 
PROJECTION 


» THEATRE MANAGEMENT 


| THEATRE INSTITUTE 
ANY BOOK IN PRINT 


308 Washington Bt 
‘Ehmires Now York 


or our, great lustrated book 
in Hiterature, 
300,000 book lovers, Frew 


west rass at hrbictean Aves enone Att 
(INDIANA TECHNICAL conics 
aed 


5. How You Can 
Bulld Mighty LEGS! 


esas 


tees 


Complete Leg Course 


Last Chancel Get All 5 
Picture Courses for$] 00 


‘BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


FREE 
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25¢ | 


Learn theory and fundamentaly at home—in 
| spare time, Then acquire actual experience 
tand practice. Send for FREE booklet 

“Power of Effective Speech.’ 
s318"S'hmnigan aves Cheops Sy anole 
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‘Now Any AUTO REPAIR JOB 
Can Bea Dash Push-Dver'tor You! 


IN LESS TIME — repair, adjustment, replace. ® 


Saetts tooe'ap facts on svery car 
WITH LESS WORK — built” from 1935 through 1946! 
AND MORE PROFITS! Over 1,000 Pictures! 


‘oToR's new AUTO REPAIR Moje than 1000 cataway, pho 
MANUAL shows wy how SHOW you what the clear text 
ty ervioe end topelt ANY pa | SuOW, 700 what the dear text 
of ANY carl Now you can J sands of men call this amazing 


feven the toushest jobs whe Bibel 
Nave thin amazing Manual to 
make your work easier! counts hours of wore aed help Clear, Pictured Facts on Every Job 
i eA RC fe Lod you make MORE MONEY from on Every Car Built Since 1935! 
se AEG. Clear, illustrated ta- early 200,000 service and repatr facts on all 
Sfructions lead you step by step. eve aes: 

‘you can tackle 
Sten Sens te eae nee ife-san ‘Americon Crosley ta Salle 
Se ae & dried Wieale MANUAL will be for Bentom De Soto Lincoln 


Got quick, easy, right, the FIRST 
Limel Just fook’ up make, model, yu! TRY it FREE—for 7 days, 
and the job in the quick index of wn first-hand how it can pay 
MoToR’s AUTO REPAIR MAN. [°F gl ‘the first few times you 
UAL=and go to work! ie i 


ONLY Manual of Its Kind 


‘No wonder this manual is used 
By the U. 8. Army, Navy, trade 
and technical schools everywhere, 
‘und thousands of successful auto 
servicemen! a cae oe Wrench. iain 
ie otteer eaeloneer ae Brake Specitcations, Front End 
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the trentest time-saver and work 
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Mail coupon today! Addres 
MoToR Book Department, Desk 
2A, $12 Madison Ave., New York 
22, New York, 


‘Same FREE 7-Day Offer Applies on MoroR Bok Det, Desk. 2h, zante 
MoToR’s Truck Repair Manual 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 

Inrger earnings, and are bigger successes in Dusiness and 

Buble, lite, Opgortsnities NOW greater than over etore 
nd fOr Gur Catalog. 


ARTS and SCIENCES 
purses in Philosophy; Education: Letter 
Medical ‘Jurisprudence; - Psychology; Sociology 


Chemistry: Plastics; Geology: Politieal Science: hedlogy 
‘Accounting: Mathematics; Bia 


Business and Commerce: 
Usties; Agriculture. 


ENGINEERING 


Gourses in Electrical, Civil. Mechanical, Drafting, Archie 
feetural, "AS "Rac i 
Industet 

bile, 


Gomplets, Professional Taw, Course Includes, 28, Hornbook 
Series college grade textbooks. Cou in Commersial 
Law, Patent Law and Medical Jurisprudence 

MeKinlay- Roosevelt incorporated, 4610-AB, Sheridan Ré., Chlenge 40,11 


ELECTRICAL TRAINING 


Intensive 32 weeks residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics, Pre- 
ares for technician, engineering aldes, Approved for veteran 
fralning. 54th year. Write for catalog, 


BLISS ELECTRICAL SCHOOL 
7600 Takoma Ave., Wash. 12, D. Ry 


“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to drow should have, It Is free; 
‘ne obligations. Simply eddress 


CARTOONISTS’ EXCHANGE 
Pleasant Hill, Ohio 


Dept. 1441-D 


HEALTHFUL SPORT 
Keep fit and enioy the exciting pa 
‘with our two 3 ft, Spring St (vert Setey 


‘malted prompity. "Wee 


St. Louis 1, Missourt 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
flesh—press heavily on hips and spine—enlarge opening- 
fail to hold rupture? You need the Cluthe. No leg-strai 
oF cutting belts. Automatic adjustable pad holds at res 
opening—follows every body movement with instant in- 
creased support in case of strain. Cannot slip whether at 

work or play. Light. Waterproof. Can be worn in bath, @ 
Send for amazing FREE book, “Advice To Ruptured," and 

details of beral truthful 60-day trial offer. Also endors 
ments from grateful users in your neighborhood. Writ 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


WITH THE HELP OF 


FIGHT Big Kits of Actual “Leara-hy-Doing” Radio 
arts and Asse 


NO PREVIOUS RADIO we Boa 


vet 
OR ELECTRICAL As gee yor 
EXPERIENCE NECESSARY awe eet J Modern, well-illustrated, Loose-leaf Les- 
DeForent's raining. tne provides \ Be wee ‘ce? gone! “nt perpared in me {- 
feat Masti Flee Rreains rapielly and thee able language .. . you throughout 
oughly s<tomiv your training! 


‘tomfideviceneesielfor m re 


o@> THEN GET THE HELP OF 

OUR EFFECTIVE 

EMPLOYMENT 
SERVICE 


VETERANS! 


YOU USE harsen 
“LEARN-BY-SEEING” 
= MOVIES 
| 
DOsroREST's TRAINING. ime. meLUDES 


MUMHUETION In MOTION eTuRe a 


Haulin Electronics, 


£° BOOK, showing how T may I 


>) Biase 


jerk here 
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WANT A 
GOVERNMENT 


START 
1,756 to 
$3,021 Year 
NOW for 


Prepare 
1947 Ex. 


VETERANS GET 
SPECIAL PREFERENCE 


ilway Postal Clerks / FR ANKLIN 
Cid Pouotike Clerks INSTITUTE 


Ass't Statistical Clerks 
‘Stenographers-Typists 
Messengers, Etc. 


32-Page Civil 


Dept. D82 
/ Rochester 4, N. Y. 


£ usm to me, entirely tree 


of ‘changer 32" page book 
Service Book 2 hc DMaR® ,22, pace book 
one Ears Goverment 

E © ube: CD Rust of US Gone 

; /srament soba! (Ten me 
Mail / how to prepare for a job. | 
Coupon | 
today Name | 
SURE 

f aaarese. 
x / Vet. 


JUST OFF THE PRESS 


Drake's Automobile Manual helps 
you keep your own car running 
Smoothly OF qualifies you to earn 
big money as an automobile en- 
gine expert. 300 pages of sound 
{nrormation and instruction. 
‘Over 200 illustrations. ‘Teaches 
you how to service all types of 
Auto engines. Covers ignition, 
carburetion, ete. Order today’ 
No. Lon coupon. 

ALSO-note these other 
value books: 
2—Drake's CYCLOPEDIA 

ut 


OF RADIO and ELECTRONICS —NEW 19th dlifon. 164 
1400 headings, 80 filust. Only $6.00. 
E WIRING MADE EASY. 96 pages. Over 100 


1 REFRIGERATION SERVICE MANUAL. 317 
248 ust. Only $24 

e's HEATING. COOLING, and AIR CONDI- 
Hosting HANDBOOR- 760 paces. 64 tables and charts 
350 iilust. ‘Only $4.00. 
DRAKE BOOKS ARE SOLD BY LEADING BOOKSELLERS 

USE THE COUP Y 

Fred'k J. Drake & Go. Debt. ET 


cy. 
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| Do You Make These 


Mistakes in English? 


ANY persons say “between you an 
195 Rad sae or tse Sako tor 


Sherwin Coay 


FREE BOOK ON ENGLISH 1c, °(,,!:200 


5 BOOKS FOR 50¢. 


START HOME MAL ORDER BUSINESS 


Start small—grow big, Amazing new course shows you 


Write today for full partioulara. No obligation, 
chicago 6. 


THERES 


MONEY 


CARTOONS! 


si SSS 


REFRIGERATIO 
ano AIR-CONDITIONING 


HUNDREDS OF THOUSANDS OF MEN ¢ 


Make 
This Test 


with your own hands 
and feel what we mean 
The Secret of the 

“Interlocking Hands’ 


Commander Wearers All Over America Say— 


m sure you will be without this supporter for 
ten times what It rosts 
“Dr.G.C.'S. St. Charles, I 


qapporver have" 
lave been pleased 10 c 
How tte seversicof ims “cl recommend the Com. 
lends and they ara likewise mander for ‘what it is made 
fnpressed with it You shall (oF. Tt sure has been a great 
probably hear trom‘some'ot hel to me. i'want to thank 
fhem In the. fweure: You for what it has done. T 
MET CMS. Standish, Mich. MuRHU add Tt hag helped me 


more than anything have 
“Encloged find order for an- 


other belt. "T wouldn't "be P.N., Port Knox. Ky. 


ig to do all we say, 
back’and. the pur 
Phase price will be prompt 


i rehandea 
98 


¥, 


FEEL BETTER, LOOK YOUNGER 


with COMMANDER 


The Amazing New Abdominal Supporter 


Yes, instantly, you, too, can begin to feel ALIVE . 
ON TOP OF THE WORLD by joining the Parade of 
Men who are marching up the highway of happier 
living with the COMMANDER, the amazing new 
Men's Abdominal Supporter. 


+ GET “IN SHAPE” INSTANTLY 
AND ENJOY A HAPPY STREAMLINED APPEARANCE 


The COMMANDER presents the exclusively designed 
INTERLOCKING HANDS" principle for extra sup- 
port where you need it most. It flattens the bui 


os tu the body 
«with frm, 


some sagging 
the zestful invigor 


poration” and resto 
ting feeling that 


sure “bay window” control. Order this new belt t 
day and begin enjoying the pleasure of feeling “in 
shape’ at once. 


BREATHE EASIER—TAKE WEIGHT OFF TIRED FEET 
‘The helpful uplifting EXTRA SUPPORTING power 
of the COMMANDER firmly supports abdominal sag. 
‘The instant you pull on the belt you breathe east 

your wind is longer . . . you feel better 


YOUR BACK IS BRACED— 


YOUR CLOTHES FIT BETTER—YOU APPEAR TALLER 


‘The COMMANDER braces your figure . . . you look 
and feel slimm your clothes fit you better. Your 
friends will notice the Improvement immediately, 


COMMANDER IS NEW AND MODERN! 
‘The absence of gouging steel ribs, dangling buckles 
and bothersome laces will prove a joy. COMMANDER 
has a real man’s jock type pouch. IT GIVES GENU- 
INE MALE PROTECTION. Try this amazing new 
helt with full confidence ,.. and at our risk, SEND 
FORIT NOW! 


MAIL THIS COUPON TODAY 


seared 
: 


Pinay return it 
Snd the purchase price will be promptly’ refunded: 


My waist measure is. My height is. 


NAME 


ADDRESS 


cry STATE. 


D.Check hore if you enclose $2.98 with this order and we 
4 Will pay postage charges, The same refund offer holds 


JAN. 
i947 31 


BE YOUR OWN BOSS [htnisestart 


-ained volumes, isthe informa 
you to be better electrician 
to get higher pay if you work for the “other 
fellow” — or to give you the knowledge you 
need to open your own full time or part 
shop! This amazing et completely covers the 
trical field, gives you data that every suc~ . 
cessfulelectrician and radioman must know. “Starting Your Oi 


—Just for Asking, 
DAYS FREE ineverything. Wigs Coyne's 


7 DAYS FREE TRIAL | Fyolume Set tor 


7 Days FREE 


— 
FREE TRIAL COUPON 1 irons erst er int Seto 


try efor Tdaya FREE? Furthermore, 
COYNE ELECTRICAL . give you the brand new Coyne 
Beets Stree tctesn ery ona’ f HeP Rai Heese fen fer 
Fecera iE amn ing to sce thle set! This wil gieyoa 
tae formation You need to become Your own 
ree eget ten in ashop of your own. Examine the vol" 
PigecCgomltatin Servi and Teckmenl Bulletin Will be $ Lerten cave neg theme then if youre pot 
_ een = AND YOU OWE US NOTHING. 


aaa COYN ELECTRICAL SCHOOL 


500 $. Pauling St,, Dept. 17-8, Chicogo 12, i, 


PRINTING PAYS BIG 


in thelr praiee of our 
training program and the personal attention given ench 
student. Rush mame today for free literature and sam- 
ple lesson. No salesman will call.” Write Dept, P-106. 


International School of Printing, Box 334, Dayton, Ohio 


For Men Who are Trained in| 
AUTO BODY & FENDER WORK 


18to60. Wantafuture with good pay, perhaps abusinessof 
parol Inter? If you are mechanically nelined, start now to 

become an auto body mechanic and fenderrepair man. 
‘This fast growing fleld has great possibilities for trained men 
Tithexparionce. UE. spare time, bome-study training com- 
bined with actual shop practice gives you sound, basic know! 
‘edgeof latest, best methodssoyou may get the experience which 
may bring you big pay. Capable instractors supervise your 
studies and actual practice. Course includes acetylene weld- 
ing, spray painting, use of hand and power tools, et 


Be An ARTIST! 


Trained Artists Are Capable of 
Earning $40-$60-$75 A WEEK 
Spare Time to Prepare 


Stamina and CARTOONING all In'ONE 

THOROUGH, RELIABLE TRAINII Seomplete Rome study courre. No previous 

1, as trained men for new gpporranity el ince and many Se experience necensary—wve tench you 
‘makers anv era neonate ecaot: Sur practical method in 


Tota rw 
tai‘required. Free placement aevices oe we é 
how You how to start your own shep. Get 

facts Fite" without cblivaton. Write today 


‘whet our graduates say" 
‘opportunities for you in ART. 
Veterans! Course approved under 


NG G1" Bill. 
\ 


FREE BOOK gives details! 


Stole 131-m,1115 15th St, 


Ruro-cRArts o1vision 
{1318 Belden Avenue, Depts 337%, _ Chicago 14, Ml 
I Gentlemen: —YES! I want to get into profitable Auto Body and | 
|| Fonder Repair Work. ‘Please send me PREE PACTS at once. 

i 
l 


——$—$—$$$—$—$$ $$ $A 
1 Address 


Name. 


oneor 
1 City. County. State____ 
i Te yereran of World War IF check here] 

[Dcheek here for Special Information if under 1 
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INDUSTRIAL 


U 


THRILLING NEW FRONTIER OF OPPORTUNITY 


AMERICA’S FOREMOST SCHOOL OF PRACTICAL TRAINING 


Here is a NEW Industry—one that points the way 
to a vast new field of opportunity—Opportunities 
that beckon alike to men looking for new fields, and 
to experienced electrical men seeking a way to 
bigger earnings and a more secure future. 


not Radio. Tt has nothing to do 
with radio tranamitters and receivers. 
It in a totally new application of elec- 
tric power, applied to modern produc- 
tion by means of the magic of the 
vacuum tube. Everywhere industrial 
electronic devices are replacing the old. 
time electrical controls, and processes. 
Industrial Electronics is Modern 
Industrial Electricity. 


Seruction  # 
‘Now is the time to get into Industrial | Known everywhere 
Electronics, while the field is in its in- 

fancy . . . and while it is rapidly de- 
veloping a need for thousands of trained experts. Tomorrow's 


leaders are training today. 


‘And here is a School equipped in every way to train you 
for Industrial Electronics work —one of the largest and most 
completely equipped, and one of the few of its kind in America 
—a School that already has trained thousands of men for 
industrial opportunities. 


GET THE FACTS 
ABOUT AMERICA'S 
FOREMOST SCHOOL 
OF PRACTICAL 
TRAINING 


ad. Marine Corps. Now 
thousands of veterans under the 
G. I, Bill, both in its Residence Schools 


‘of more than, 100" men. 


school of practical training fo 


Learn Industrial Electronics—now, while the time is ripe. 
You don't need any advanced schooling or previous experi- 
ence. If you are at all mechanically inclined and have gone to 
highschool for at least one year or have an equivalent educa- 
tion, we can teach you Industrial Electronics. 
You can take most of your trainin 
spare time —or you can come to C! 
entire tes ‘our completely 
‘equipped shops and laboratories. Either 
way you quickly 
‘practical skill 
‘know how” that makes the ex- 
pert Industrial Electronica Technician, 
“Every electrician should know 
— must know — Industrial Elec- 
tronics.” That's what many Union 
leaders are telling their members 
today. They know that the use of 
Industrial Electronics devices is grow= 
ing by leaps and bounds. They know 
that to install and service this equip 
ment, even the best of present-day 
electricians must first have had special 


‘Americ 


training. 

Get all the facts about the opportunities in this interest 
field of work and about the I.T.I. system of training that has 
helped so many men into key jobs in industry. Fill out the 
information, coupon below and mail it TODAY. You will 
be under no obligation whatsoever. 


AUTHORIZED TO ACCEPT VETERANS FOR G. |. TRAINING 


| REGISTRAR, P2N 
| INDUSTRIAL TRAINING INSTITUTE, 
2150 LAWRENCE AVE., CHICAGO 25, ILL, 
J | Please send me, FREE, your “Camera Visit” 
p> Bogklet and information about the opportunities for 
trained men in INDUSTRIAL ELECTRONICS. 
] Itis understood that I will be under no obligation. 
| NAME 
| ADDRESS. 
1 city ites ags5 2 RTARI. bist 
| ARE YOU A VETERAN?..0 00... 


JAN, 
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FREE 


Gor 
ice WierHER You ARE INT! 
TINO UP YOUR OWN BUSINI 


FREE BOOK 


; LEARN 
, LANDSCAPING 
for profit— 


for pleasure 


am Ht 
FREE booklet "Success through 


AMERICAN LANDSCAI 
(6383 Grand Avenue 


Sag) Tan SKINS, make up F FURS 
Bea Taxidermist, Double sour 
seach youtttiome; Moun Bndy Anil Fthy 


Saisie inte 
Ses, 


rT 


RI-STATE COLLEGE 


vrenthe in neinoeriag (al ranch 
gee Sclence, Shed years Shoal Aled 
Be Accepted untht further 


LEARN 


MASTER MACH! 
MECHANICAL DRAFT! 


"EoNGOU oF “MECHANICAL 
sivcnitan, Avenue "s “ehiess 


{MPORTANT INFORMATION 
TELLING HOW TO GET STARTED 


et information about | 


Send free tus 
he field T have checked below 


Leng @ MRS. BERRYS POULTRY BOOK 


be eany cricnser STARTED. 


DETECTIVES... 


7, INVESTIOATIONS—FiNGERPR! 


) Atomotive Mechanics ¢ ) Body & Pender Rebustane | 
) Veteran ( ) Non Veteran 1 
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DO YOU BELONG 


in the new world? 


» » » » » » » ‘THeRe’s a new world opening all around you... a 
world of Electronics, Plastics and other new indus- 
we t a world of new developments in Aviation, 


tries 
Building, Chemistry, Engineering, Business. 

With opportunities and rewards coming faster than 
ever, you can’t afford to be a back number. The 
advancements are going to the trained men and 
women. And if you're as smart as we think you are, 
you're planning now to join them, 

‘That's where the world-famous International Cor- 
respondence Schools come in. The 23 Schools of 
1. C. S. are Schools for Moderns. There’s an Aviation 
School and an Automobile School . . . Schools of Air 
Conditioning, Chemistry, Radio, Accountancy and 
Management . . . Schools in virtually every field of 
modern industry and commerce, 

There are Courses on Plastics . . 
«+ Electronics . .. a Course for Flight Engineers. 
And constant revision keeps the Courses in other 
subjects just as up to the minute. Here’s tomorrow’s 
training for you now. Mail the coupon today for 
full information! 


Diesel Engines 


BOX 7675-1, SCRANTON 9, PENNA. 
ation, please send me full par 
‘Air Conditioning and 
Plumbing Courses 
Air Conditioning 


{Cotton Stanarturng 
OHeating CG Plumbic i 


F Advertising 
Mooteepine 


G Disee Ensions 0 Gas Engines 
Mechanical Courses. 


Hideto Saciosrne 


Structural Dealing Meat Trentanent of Matale 
Nom oe 

ity. State Prevent Position 

Working Houre____4.af, to _p.at Length of Service in World War Il. 


Special tuition ratra fo members of the Armed Porers. Enraltment under the G1. Bill of Rights epprorsd for War 11 Veterana, 
Canadian residente send coupon to International Correrpondence Schools Canadian, Ltd., Montreal, Conata. 
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ELECTRICIANS! RADIO MEN! 


Earn More Money! ELECTRICAL 
and RADIO 


TROUBLE 


Needed by was workers, maintenance 


fault from COVNE stall, 08 
trouble-shooting 
SEND MO MONEY! See ofler beiow 


& 


ait v 
St cst 


INVENTORS 


‘The inventor who believes he has 
@ new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
‘Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


istered Patent Attorneys 
905-L Columbian Washington 1, D.C. 


RANDOLPH & BEAVERS 

905-1 Columbian Bidg., Washington 1, D. C. 
Please send me full information on how 

to secure Patents & Trademarks. 
Name... 
Street. 
City. : 

——————— 
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BEERY SCHOOL OF HORSEMANSHIP 
Pleasant Hill, Ohto 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 


SANDEE MUFFLER CO. 


7523 $. WESTERN AVE., LOS ANGELES 44, CALIF. 


1 WANT TO TRAIN YOU 


For a Bi 
IN THE MEAT 


ying Job 
BUSINESS 


National School of Meat Cutting, 


38-B, Bt, Louls, Mo, IMMEDIATELY, 


THE GEM MAKER 


obbyias or Jewelers 
in 


FREE? s2-pace iiustrateo 
BOOKLET ABOUT WORLD'S MOST 
FASCINATING HOBBY 


professional re 
Build your own scale model rai 
road—easy, inexpensive—looks 
‘and performs like the real thinj 


illustrated booklet — 
Railroading For You.” Send, 
===" your name and address TODAY! 
AODEL RAILROADER MAGAZINE 
DEPT. 723-A © MILWAUKEE 3, WISCONSIN 


10 you know of the fine opportu 

yancement that are available in the plastics in- 
fustry? Do you want re in the development 
of a great new plastics era? Trained men, who 
have plastics know-how, will fill the well-paying 
positions in the industry. If YOU want to be one 
of them act NOW to prepare yourself. 
Every day you can read glowing descriptions of 
how plastics are improving old products and 
sreating new ones. Learn the hundreds of incer- 
esting phases of the plastics industry and be ready 
for the position that will give you the security 
und sacisfa ) 


XCLUSIV! astics Insticute 
America’s oldest and largest educational organi 
i exclusively 
10 plastics. IMMEDIATE ENROLLMENT can be 
irranged. Write for information today! 


OMPLETE COURSES —You learn the various 
ahases of plastics from these courses... materi 
is, designing, molding, fabricating, laminating 


A job with a promising future goes a 
long way toward making you happy 
—at work and at home. , 


and testing. You acquire a basic knowledge of 
plastics that can be invaluable to you in acquir- 
ing the type of position you want. 

E THINGS—We supply materials. To 
give you practical experience in working with 
plastics, we supply handsome, colorful rods, 
sheets and tubes of plastics from which you make 
useful, attractive creations. You form, dye, deco- 
rate, cast and laminate various types of plastics, 
You also design and develop your own ideas. 
You can make and sell plastics articles to earn 
while learning. 


¥ —Mail the cou- 
an interest 

illustrated, free booklet with valuable inform: 
tion about plastics. Get complete details about 
the world renowned Plastics Institute Resident 
School, located in beautiful Southern California, 
Also learn about the comprehensive Plastics Home 
Training Course, which prepares you for a future 

plastics while you continue your present job. 
Clip this coupon and mail it TODAY! 


Write Dept. PS7-1. 1601 S. Western Ave., Los Angeles 6, California 
lome Training Courses and Resident School APPROVED FOR VETERANS = 


Industries Technical Institute 


‘absolutely no obligation. 
Nome (paint) 

Street ( PRINT) 
ity. 


Impor 
Armed Se 


1601 5. Western Ave., Los Angeles 6, Calif 09 penny postcard 


Gentlemen: Please send me the booklet “World of Plastics” and information on 
your Resident School Courses () Home Training Courses. () I understand there 


Mail in Envelope of § 

: 
i 
: 
H 
y 


FREE BOOKLET 
Send For It Today! 


JAN, 
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IMPROVE YOUR 
‘SKILL — STUDY 
AT HOME 


you wish 
J w@ make a career 
of photography or 
want to gain ad- 
nal skill as an amateur, the American 
School of Photography offers practical basic 
training, which requires only spare time 
study. 
With proper aptitude and application, ¢his Course 
should provide you with 3 fundamental background 
‘which may open the door to valuable professional ex- 
Perience. or add fascination and zest to your hobb 
OLD'ESTABLISHED SCHOOL. Backed by years 
experience, our training covers cvery phase of Mi 
a romper eet een teat to 
asic photographic principles are taught by inspiring 
faemby-doing’” method, xep-by-step, under the 
supervision of & qualified instractor. 
GET FREE BOOKLET! Send cou- 
pon today for free booklet, ‘“Oppor- 
Gunities ta. Modern: Photography, 
fad full particulars, 


AMERICAN SCHOOL OF PHOTOGRAPHY 


41348 8, Michigan Ave., Dept. 1363| 
Chicago 5, Minols 


Please send me without obligation your free book! 
‘Opportunities In Modern ‘Photography, 
particulars, 


NAME, 
ADDRESS ..... 
crry.... 


MAKE MONEY CASTING snc 
~ FREE FACTS Sei, 


Make thousands 


‘peed 
NO PREVIOUS EXPERIENCE 
LITTLE CAPITAL needed. Start in 
i OF earage. 1 cents worih of raw 


REEDED, 
Dasemn 


PLASTIC ARTS STUDIOS, fans 5, Dept 5, Muncie, tnd. 


Be A MASTER PLUMBER 


Earn$15To$50 ADay 


SSudsmens. 


LEARN IN 30 WEEKS Wwerwour enevious 


"Sur 
noumUNIVERSAL PLUMBING SCHOOL 
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ITY, MO. 


céarw ISOGONIC DRAFTING 


The Drafting of Tomorrow 


The first great advancement in Drafting in over 100 years! 
INVESTIGATE this NEWEST development in the Draft- 


Raga par noua” Ssoastatb athe Da 
PA ee ad 
caf Even see ates ie 
a 

sieveue aah to 


Men now in drafting, by sdding 1 
What they know now, become more capable, efficient and 


INTC Drafting & 


ination Uns Sagar tomers ieee ae 
Rigi Wesee Tosar ce bead eae 


ISOGONIC INSTITUTE 
Dept. “S," 1095 Market Street, San Francisco 3, California 


BE A BUILDING 
CONTRACTOR 


FREE FACTS: Use Our Training Plon 
te Leorn at Home in Spare Yi 


ADIESEL 


Opportunities 


inare' going Deas Saver 
iat Sind farming comme 


a ae 
You ten by 


tier 


esr ie 
NOW IT'S UP TO You! Eat fr 
aaa LM, Pack e 


UTILITIES Founded 
ENGINEERING 1027 

INSTITUTE 
IBieeat Divsion 


4314 W. Belden { 


Zoneor County ——-—a-— STATE == 
"Far There for special information if you are under 17. 
[Gheck here f Veteran of World War 


Lue ————ae 


This practical shop in- 
struction system gives 
you actual experience with a 
Home Radio Laboratory —part of the 


‘You build this come 


Plete, modern “ae 
perneterodyne receiver 
With ‘the ‘equipment that 
Somes. with your National 


Training at” no cont 


SHOP METHOD HOME TRAINING. 


"Wl from one of the world’s Oldest and 


Send the coupon below immediately. 
‘Learn how this improved practical train: 
‘can ft you for the GREAT BUSINESS 

OF RADIO" for the NEW. AND RAPIDLY 
UENCY 


EXPANDING "FIELD OF ~ FR 
MODULATION (F.Mf.), TELEVISI 
ELECTRONICS. 

“This Is the thoroughly proved method 
used 40 extensively In wartime training — 

idorsed by the success of National men 
werywhere—a system by which you study 
ip'spare.ime-—oft hours, even minutes 
Heit your home, 


nd yet have the AD- 
rAGE OF REAL SHOP EXPERIENCE 
behind you. 

Trained Radio Men Wanted 
The an who, really knows, modern 
fer bafore—hot gly in Radio proper but 


in“Felevision “and Electronics™in“Avia= 
fon, Traneportation. Manufacturing, 
Communications, Good "Jobe walt th6 


Largest Technical Trade Schools 


trained man. in the production, opern- 
Hon and" maintenance of modern elec- 


sich rnin to you me matter where ya 
ve or what You may be deing-—not on 
the fundamental ‘theory but the. actual 
hperience that comes with knowing shop 
front-demonstrating each at 
Rand knowledge: Th 

seine 


ions 


‘lters you 


‘ational 
training and National has the, 


‘Sample thie training yourself” MAIL 
COUPON POR A Vitek LESSON. 


such 


SUCCESS and 
| Chak Ys Reva 
Sw | HCURTY FoR | imetin be 
‘National st Fie Zien 


Your training outits Tram Nationdi are 
= made tp of the mort mods 
Gm radio equipment — 

much of 1 


Los Angeles 37. 


Sall call'om me. 


Joseph Michel, Jr.. Granite 
city, Tilinols, writes: “Tam 
Sathiused with National train 
ing. Tam ‘now earning $235 6 
month as a radio operator and 
fechnician’ and $30. week 
more in my shop at home.” 


NATIONAL SCHOOLS ~) 


MAIL OPPORTUNITY COUPON FOR QUICK 
National Schools, Dept. 1 
4006’ South Figuerea Sirect 


‘Mail me FREE the books mentioned in your ad including 
a sample lesson of your course. 1 understand no salesman 


Sue 
‘ACTION 


SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it-Man” 


" ELL, T guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was; the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I.went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population, 


The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . .. products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition. 

If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” 
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Fill Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead | 
MERCIAL TRADES INSTITUTE, Dept. C-11 
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} save time—save money 


» look for 


town, 
Pan AHO ANALYST 
writing analysis, 


‘oer, 
lover Address Ae i 126, Moet, 


GOV'T JOBS! 


VALUABLE ona Qor FREE 


Columbian Correspondence Coll ington 2, D. C. 


‘and. students, No 


STUDIOS, Dept. 


WAR SURPLUS 


Weve a. geet: heck to betegito 
something for yourself, where all the 


profits go into your own pocket. American HAVE YOU TRIED 


iseneze= | = BREATHEASY 
bec | ASTHMA | 
Tse ii Se AND HAY FEVER 


‘AUTION: Use only as directed 


close 25 cents in coin or stamps 
to cover handling. 


AMERI ICAN | 


FLOOR SURFACING MACHINE CO. 


BREATHEASY 
65 Coder Str 


eecccscem 
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“JACKPOT” 


Home Model 
COIN MACHINE 


Great tun-m: 
tla foom or 
for finelt. 
payout, three ‘reels, 
frets 

tions 
plums, ete 
Bet for wis 
layer. 40: 


Takes apace only 1434 x 11% In, CHOICE OF 16, Se: 
6¢ PLAY. ‘Shpg. wt. 47 lbs. Send, $5 
tance 6.0.0. Express F-0.B. Chie 


tact. $198.00 


Well DISTRIBUTING COMPANY 


6 sourn Kenzie AvENUE 


BUILD THIS CONCRETE BLOCK MACHINE 


= CHICAGO 12, ILLINOIS 


SERVICE 


i 


BE YOUR OWN BOSS! INCREASE YOUR 
(AKE. FRIEN! SELESS 


we power 
old autogeneratgrs, Works on 1100" 
Hina 30 dlferent eaux. Rem tbe for 
fete BLA talog. Weite toxay 
[AY MEG. CO-y 133 Leey Sd, Mishepal , Min 


\MAGIC TRICKS 


DIE=-LESS 
DUPLICATING 3 


‘without 
10” with 


5. to duplicated accuracy” of 
BrAGRS Precision Machines 


wor 
Samples, models, etc. as wel 
as. regular production ‘runs. 
Write for descriptive literature: 
O'NEILIRWIN MFG. COMPANY 
"HE ih Hoe. Cake iy, Mow. 


‘mek 


$1,756 to $3,021 a Year 


(Veterans Get Special Preference) 
Get Ready Now for 1947 Examinations 
Railway Posto! Cl 


Railway Postal Clerks get $2,300 the frst year of regu- 
lar employment, being paid on’ the frst and Mfteenth of 
each month, ($95.84 each pay day.) Thelr pay is autor 


matically increased yearly to $3,400 and $3,600 In lars 
organizations, Advance may be had to Chief Clerk 
35,400 a year. Men 18 to 35. 


3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs usually work 3 days 
and have 3 days off duty or in the same portion, During 
| tls of duty their pay continues Just as though they were 
working. They travel on a pass when on business. When 
they row old, they are retired with a pension, 


City Mail Carriers, Post ©: 

Clerks and Carriers now get $2,100 the 
ular employment and automatically: Increase. $100 aye 
to $3,100, Open to Men "Women 18 t0 80, 

‘Many Other Positions 

Many other positions are obtainable. Rural Carrlers— 
stenographers—Typlsta-—Putrol Inpectors—Aasistant Bta- 
tistical Clerks—ete. ‘Those Wishing these. positions, should 
duality at once 

Get Free List of Positions 
Fin out the following coupon. Tear it off and mail tt 


today—NOW. at once 
‘This invesiment can result in your getting a big-pald 
government jul 


FRANKLIN INSTITUTE, Dept. D-81, Rochester 4, N. Y. 

Rush to me, entirely free of charge (1) a full descrip- 
tion of U. 8. Government Jobs: (2) Free copy of illus 
trated 92-page book, “How to Get a U, 8, Government 
Job” with (3) List of U. 8, Government Jobs; (4) Tell me 
hhow to prepare for une of these Jobs, 


Name 


Address. ete 


Use This Coupon Before You Mislay It. 
‘Write or Print Plainly. 


i ¢ — WSEAS 


: Proves Wonderful 
For Itching Skin! 


Also 
Aids Healing 


Here’ 


a Doctor's anti- 
formula —Zemo— 
ainless liquid which is 
invisible on skin —yet so 
soothing and highly medi- 
ented that first applications promptly relieve 
itching, burning of Eczema, Psoriasis and 
similar skin and scalp irritations due to external 
‘cause, Zemo ALSO aids healing, 

Apply clean, stainless invisible Zemo at any 
time. It won't show on skin. In 8 sizes. For 


severe cases ask for super ZEMO 


] 


Extra Strength Zemé 
NOW! EASY-TO-MAKE 
HOMECRAFT NOVELTIES 
FOR PLEASURE AND PROFIT! 
FREE! NEW 40-PAGE CATALOG 
SPECIAL EASY MONEY-MAKERI 


‘Our now free book Is crammed with money’ 
feet : 


Mahe 
EAUTIFUL 
an4-Tonled 


Brain 
and teh 


DEAF? 


HARD OF HEARING? 

HEAD NOISES? If you suffer from hard 
‘of hearing and those miserable head 
noises, due to catarrh of the head, write 
us NOW for proof of the good results 


‘our simple home treatment has accom- 
plished for @ great many people. Many 
past 70 report he 


ing fine. Nothi 
Pasfand30days tialofler. Noobligetion 


‘THE ELMO COMPANY, Dept. 1016 Davenport, Iowa 


What Every Mason Wants 


We have ‘Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and’ SI 


a 
Method of making and Atting corrective 
eh supports. Barnings of men and 
Women tn this profession run as high as $50 to $100 weekly. 
Not medical or chiropody-easy terms for home tralning— 
ho further capital needed, no goods. to Duy, nO agency. 
Write for tree booklet. 01 years In business. 


STEPHENSON METHOD, 621 Back Bay, Boston, Mass. 


the MODERN 
TROUBLE SHOOTER 


Test- rt) Lite. 


- +. LOCATES TROUBLE 
INSTANTLY in electric ce 


cuits, fuses, cut-outs, mm 
ppliance: 
Testy everything electrical 
sm 100 to 530 volts. In- 
hot or grounded 
Tells AC from 
DC. Engineers prefer 
It because it hos pot- 
‘ented sofety features, 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 


L.S.BRACH MFG. CORP. 
200 Central Ave. Newark, N.J. 


POPULAR 
SCIENCE 


SPORTS, ING. (Mtrs.) 5501 Broadway, Dept. S-1, Chicago 40,1. 


FIGURE DRAWING WITHOUT A MODEL 
Learn how te draw the human form trom every view, 


‘ory 
Beak Sriarteday$| potpalatulleon Art becksletsam FREES 
MOUSE OF LITTLE BOOKS, 80-8 E. Lith St, W. Y. 3. 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


Of Tired Kidneys 


If backache and leg pains are making you miserable, 
don't Just complain and do nothing about them, Nature 
may be warning you that, your Kidneys need attention. 

‘The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
‘most people pass about $ pints a day, 

If the 15 miles of kidney tubes and filters don't work 
well, poisonous waste matter stays in the blood. These 

‘may start nagging backaches, rheumatic pains, 
ains, loss of pep and energy, getting up nights, swell- 
ing, ‘puffiness under the eyes; headaches and diaxiness. 
"t waitl Ask your druggist for Doan’s Pills, a stim- 
ulant diuretic, used successfully by millions for over 60 
years, Don's give happy relief and will help the 16 miles 
Of Kidney tubes flush out poisonous waste from the 
Blood. Get Doan's Pills. 


POWERFUL 


TELESCOPE 
now 5Q¢ -. 


(FORMER PRICE $1.49 2c.) 


X— REI 
irs. go. simple 
pur brokes. ot 

ters, 


MOTORCYCLISTS 


**« *« « ATTENTION! 


‘The B&H Rootehft for all Harley's elimin 
way, 


install. Write re 
SCIENTIFIC aeseancl co. ea 


Eerie 
__ ir’ Frode, Da, Semen 


oe os 


OVOOOCOD CH 


° 
(oh) 


The, great SUCCESS Instruction for 
‘or planning to get into. Pl ce 
"The PROFITABLE, EASY, SURE’ mre 


“How to Make 


Entorged to 640 pages, 15th edition, 
isc, aifection, (anette 


Money by Mai 


MURKY REPAIRING CAR BATTERIES’ 
MON! 


Amazing New KLIK-RITE 


BALL PEN 


GUARANTEED to Wri 
Years Without Re’ 
Name in 23K Gold FREE 
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NOW! Enjoy Learning to Speak 


mG 
ASH Mt 
In Mies! 


‘The CORTINA METHOD, famous for 
OVER 60 YEARS, teaches you to 
speak SPA: ‘A. NATIVE. 
Hight in your own home, relaxed and 
fat enae, you learn ax easily axa chiid 
learns-BY LISTENING to native In- 
structors. on hese We, eaay-to- 
Understand COMTINA’ recordings, 
EVERY WORD CLEAR ASA BELL. 


THOUSANDS have learned Spanish, this 
Quick, easy Way for PLEASURE and USI 
HHS, “Why ot you? Pree. 32-puge book, 


‘The Cortina Short-Cut-™* describes thts 
famous method fully ana tells how you ea 
fey it. in your 


Tam Interested in (ebeck): 
O spanish =O 
1 


meh) Htallan 0) Gorman, 


‘ax Free Sample 


+ & Make Big Money & & 
frst te sell house numbers 
Tight swit ‘Alse luminous 
pictures, statues, ete. Religions, nursery, 
‘glamour ond other subjects. Sell on sight. 
Represent « Large Manefectrer Est. 191 
‘MADISON MALS ~ 202 Furth Ar, «Haw York 10.8.7, 
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M EN WOMEN 
CHILDREN 

-Don’t be 
Embarrassed by 
BALDNESS! 


Norse Johnston 


ese JOHNSTON has been, growing 
hair ‘on bald heads for’ 20. year 
There is no heed to have falling hair 


lifeless or brittle, 

People all over thé country have been 

using our nationally famous treatment 
namazing results’ Other metho 

fave failed you, but you owe it to yo 

to give this wonder treatment a trial! 

Nurse Johnston's office is open on Mon., 

‘Tues. ‘and Wed, to anyone who wants 

PROOF. of she can do for them, 

(Tel, RAndolph 3773). 


HOME TREATMENT BOX 


Box will give from 14 to 2 treatments, 
Pes Se santa gives at 
Rurse “Sonniton'y orice tor $5.00" each. 
BS doce Ecats for only $25.00 
ACT NOW! Don’t lose another day! 
Send $25.00 Money-Order or Bont-Drel 10 


LOREENE JOHNSTON 
Licented Scalp Specialist & Graduate Nur 
9200 HOUGH AVE.—CLEVELAND, OHIO 


Sa 110 of 33 volts Plat 
funy to taliow, ENJOY MAKING. “ONE oF 


heen Yor somplete plans and 
LESAY MMEGoy tit Lely Bags Mosomle 8, Min 


OPTICAL ILLUSION 


Locksm thing 


AND KEY aKING 
Now Made Easy 


¥ Via 


aio rar Men Mates Gy ee at 
Pre pre pee that — :” over the: racine. = 
aE ii ong doves pcr 
eee tat Saat 
pennant Baretta 
mere aeete 

testa ed ean tate 
Tee ata asear 
Pou avis iinet ea 
ceneriwere 


E SAMPLE 


Just send your name and address to 
MASTER GLAZE CO., 7720-067 W. Harwood Ave., Milwaukee, Wis. 


TRIG SLIDE RULE — | 
| ZEN 


Patent Pending 
the pocket. Quickly solves tr 
try, adie.” and. electricity. prob: 


REED MFG, CO., 124-N 4th St., Los Any 


EYE- 
GLASSES 
BY MAIL 
16 Days Trial 

Write Today tor Free Catalog. Send no Money 


Catalog. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP.1, Chicago, Illinois 


SCIENTIFIC DECARBONIZERF 
RIDS YOUR OIL SPACE HEATER of 
DIRTY, WASTEFUL CARBON and SOOT 


ld your Oil Space Meater of soot and carbon that 


GET CLEAN HEAT 
It will put new tite in yes 
heater. reduce fuel consumption, 


ies for 0” to 19" Arepots, 
S'GhoeR vduRS NOW? 


L-M EQUIPMENT COMPANY E 
360 Central Ave 
HOLLAND, MICHIGAN 


ions ‘with’ postoaid’ shipment. 


“Fon 85; 
bail fire light con. Hare it is— smart, 


Ce 
ms Ru eBrele Ire 
resoor, e227 METER, 1 
EIGHING about 1/3 as much and operating for 
‘W fpprosiamtcly 1/3 the cost, the new ne CROS 
Ley reverse the rend towards eae, more eum 
Paces pel especie eres 
Created by America’s ieading i . 
oder moderaly seamitagd Roe CROSLEY corr! 
Frtbly ‘sccomeodater 4 big buskics like ite a> 
Seraphp th meee! foreign 
Sahat sgh ae 


1 car exponent, 


‘center of 
iy Streaming 


WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW 
VACUUM-AIR 
HYDRAULIC 


FUEL 
PUMP 


Original Cost 
$45.00 
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ENGINEERING with a Machinery oF Electronics Major. 
Write for booklet, “Career Building.” 


=—mI Cn KEE 
1 
es... 


and E. State 


ainess sell 


‘merchandise by 
ling $1 ite te. TODA’ 
pliner 


YOUNG SCIENTISTS 
ATTENTION ‘Tis she ope 


der ant we w 
your 10 15% 
WAL-TER Scientific Produc Co.. P.O. Box 1232, 


a ae satel MIDGET 


f 


send you PO 
SLIDE WU 
rr 


MIDGET MOTORS, Athens 2, Ohio 


‘when used with K-Jax 1-2-3 Line 

11. for Wood and Metal Sawing. 2. for Metal Shearing. 
4. for Riveting-Chiseling and Drilling holes in concret 
dealer or, write for illustrated cireu 

. BOX 3044, DALLAS, TEXA! 


T2 Ibs. aatPtss., $2.00 


A gold mine of parts for repairmen, amateurs. and expert- 
a elaya. Sondengers, resaiors. transformers, call 

Bardware, ‘wire, te. ete 

Barts! Sond $4.00" caah. check or io vod 

Rxpress charges on receipt 


ELECTRONIC PARTS, Inc. °°" 


nyt tPay ‘small 


622 W. Randolph 
‘Chicage 
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“The Book They're Talking About” 


Contains over 350 illustrations, charts and notes 


ART ANATOMY 
OF THE HUMAN FIGURE 


rtist and sculptor, Giving detalled 
art of the bod: 


ONLY 
MALE AND ‘FEMALE, POSED AND IN ACTION $yoo 
(Sent in plain wrapper.) Outside of U.8. A. Send $1.25 


MAJOR BOOK CO., Dept. 54-B, 241 East Broadway, New York 2, N. Y. 


For the amateur and 


3.in 1 OTTAWA AW 


THE WORLD'S FASTEST. 


6-H. P. 
EASY TO MOVE 


FELLS TREES, 
SAWS BIG LOGS, SMALL LOGS, LIMBS 


‘One motor performs all three operations. Furnished with 
or without attachments shown below. ‘Thousands In ‘use. 
Make BIG profits in the 


OTTAWA MFG. CO., 101 Pine St, Ottawa, Kansas 


Play in One Hour 
by Ear and Note 


ce: 
chord at once, Flin ft Yue 


‘gue sitting! Bunt*A carne! No 
flendsl PLAY 27 CoN 


(BEND wo MONEY) (UST 4c CARD). 
METHOD, includin 

CHORD DEVICE Al 
$2'eash, check, money ord 


DALE SHEARS SCHOOL OF MUSIC 
Studio 4101 


BIG MONEY 
FOR YOU IN 


PLASTICS 


BERTON PLASTICS, INC. 
19 W. 2ist St., N.Y.10,N.¥. 


Say You Saw It 
In Popular Science 


Arc Welded Desi 


EXCITING 


daughters. Models se- 
lected by ‘as che loveliest in all the world in beautiful 


scenes; sensational dances. 


in“ Know-How 


Breath-snatching BULLFIGHTS showing famous “‘toreros"* 
facing charging bulls. endiog with Death lo The 

. . . MOVIE STUNT MEN gambling life and 
believable feats... SAVAGE BEASTS in terrifying action. 


‘Make your shows EXCITING! Send dime for sample éim 
and Special Lists to Exciting Films, 1071 El Centro Se., Dept. 
12, Hollywood 38, Calif. 


on NORTHLANDS! 


‘America's number one winter sport is slalom, or down- 
hill skiing. And America’s number one choice in sh 


controlability that mean 
bewer skiing—greater skiing pleasure. Quantity limiced, 
look for the Deeshead ademark. 


‘Send 15e for Northlond's Ski Manvol edited by Hennes 
‘Schneider. Write for booklet. Offer nol valid in Conoda. 


NORTHLAND SKI MFG. CO. 


World's Largest Ski Manufacturers 


94 Merriom Park 


RHEUMATISM YIELDS zo 
MODERN REVOLUTIONARY 
METHOD OF TREATMENT 


If you suffer 
from the ravages 
of rheumatism and if the 
many remedies you have tried have 
failed, then write today for this free 
book ‘which fully explains why drugs 
and medicines give only temporary 
relief and fail to remove the cause of 
your trouble. 

The principle of this new modern 
drugless method is to eradicate causes, 
repair damaged tissues and parts, while 
eliminating poisons from the system 
and restore normal nutrition. 

‘You incur no obligation in sending for 
this instruction book, titled, “Rheuma~ 
tism”. It tells how you may find com- 
forting relief, new health and a new 
outlook on life. This book may be the 
means of saving you years of untold 
misery. Write today for your free copy. 


THE BALL CLINIC 
Excelsior Springs, Mo. 
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Dept. 36 


‘Now it's easy to be an artist! Famous 
‘Art Director's self-teaching home 
method offered for the first time! 
Discloses professional secrets of tre 
mendous value! Sensational money- 
Saving introductory offer! 

1, Lessons 1 & 2 of S-lesson Profes~ 
sional Artist Course 

2. Genuine artists’ models shown in 
professional art poses. 


‘Authentically fllustrated. Booklet 1: 
Figure drawing. 2: Cartooning. 
‘Complete 5-lesson Professional Artist 
Course: Lesson 1. Adult Pigures. 2. 
Line of Beauty & Action Lines. 3. De- 
heads 


uthentically illustrated Art 
Booklets covering figure drawing 
cartooning, oll painting, perspective 
‘and water colors. 
Convenient portfolio in which les 
sons, pictures, ete., may be Kept. 
Professional Artist's Kit—everything 
needed to draw for real money. 

MONEY BACK GUARANTEE! Pill out cou- 

pon below, enclose in envelope with money 

OF money ‘order and mail to 

MOVI ELAND ARTISTS 

P.O. Box 2344, Los Angeles 54, California 


STAT! 


COMB-A-TRIM 


THE NEW QUICK TRIMMER 


= aoe pe mas ie 
{ SP ened eel ol 

Sy a png ante Hocus 

; eh 

Yi ewer eee case ate 
Se ee 


make dreams come true! 


success FORMULA 


tells you what to do! 

tells you how to do it! 
Happiness, prosperity, health — 
can climb the heights to shining success: 
{reotest desires— simply by Following this eory Succes 
Formulal_ dust one dollar con stert you on the road to 
success now! Send for your Suecess Formula TODAY. 


THE CIRCLE 7°.°%. °°2 ents 


Riverside _* Californio. 
(ma) TALK- SING thru your own rac 


with 


¢ Iatest achievement: re 
into new. Complete Instructions 
rything. "Ble profits! 

THE BATTERY LApoRATO 


FLUX 


lements of coffee urns, electric 
nd other glectrcal appliances 
ting Blement Pius, to the 
tha PRESTO the Job le done and 
‘yours of satisfactory service, 
io"repair’ 80 elements) sent 


postpaid tor omy 3 


ELECTRICAL APPLIANCE REPAIR PARTS 


Pack 
ea, Fits 
ied 


3 Lee oro HOROPHONE, 


NO MONEY 
TO PAY! 


EMPIRE RADIO & TELEVISION CO. 


THis au sur 


THIS 


chanics, photography, etc.), mineral specimens and 
Ivstrated Text Book. “All only $3, postpaid anywhere. 


HARRY ROSS; Scientific Apparatus, 68 West Bway, N.Y. 7, N.Y. 


METALLIZE BABY SHOES 


{arm ths easy, money” making busines from nationals 
Boiss Seats ite Jomph,B Rustner, BE “CR-E Mati 
Sosultant Stroudsburg. Penssyivania, yn 


haan 
saesshersies 


F bes 


Here is your opportunity to save on repairing your own 
lisnces ‘and tgvearn extra money repairing’ appliances or 
‘and neighbors. ini asco 


CHRISTY SUPPLY COMPANY 
2835 N. Central Ave., Dept. 1-351, Chicago 34, Il, 


Pigs, the 2 


JIFFY ELECTRIC COMPANY , 
21222 Steonensontinmey Manel Park. chy 


New! 12" Sheet Metal Brake Only $12 


Fits, bench ving 
Eile etal 


HOLLYWOOD PLASTIC KIT 


Mate Plasle Novell. 2a. Lucite and Pletalag, 3 coors de, 
hot Puctlons, Poste 


Wotywoed Items Co, Bax 1151, Dept. PS. Hollywood. 28, Cal 


No More Bother Solving Problems 


100,000 problems solved Instantly. Greatest mathematical 
id'‘since ‘the invention of the slide-rule. Detalle. free. 


COLUMBIA GRAPHS, Columbia 6, Connecticut 


ter antesesa teat tly 


a Any 


tervlee. ‘Sood your request 
Eddie DuPuy, P, 0. Box 267, North Hollywood, Calif, 


_ MAGIC VA\ 


‘Throw it into the Air, Tt completely disappears; reproduce tt 
Tater ti 
Hasy & 


rom spaciatorh pocket, ie amuses, and confsaee all 
odo, fbe with Amaning ot 


500 Tricks, 


MY DOBE TRAINING 
WAS ALL PRACTICAL 
EXPERIENCE! 


AT HOME UNTIL 
YOU GET A 


7 GOOD PAY JOB! 


ct Be | 


Popular aa 
MOTOR BOOKS (ef 


CLYMER, 
Bae 


APTITUDE TEST: 


‘jacover the kind 
o ave ‘or studies 


st Tm» pen nent et ule EE 
Sou Reis pore eae ae ee 
‘eur rane nae 


THERE’S PROFIT in ELECTRICITY—LEARN from PRACTICAL ELECTRICS, $1.00 
—j 


ecw 


am find the right anawers eulehly 


a ce 


AUTOPOWER, INC., 2118 


INE STREET, ST. LOUIS, 3, MISSOURI 


. i aaa 


LOANS 4 MAIL 


$50 to $300 (WA HORRY 


WE ARE OVERSTOCKED AND 
MUST MOVE THIS SUPPLY OF 
De Luxe BALL BEARING WHEELS 


‘CONFIDENTIAL ‘SxZ* Sem! Poeematic Tire, 7/16 Ball Bearing . $2.75 
Solaried people, men or women, married or sin- TARR Sel Pema Ye] ba Bag 3.28 
slo, loans on your own signature, or your own BUN coe eaten 
security. NO personal interview. NO ¢é-signers ‘Soap Bat Resetsi2= Rely Poa o- 
needed. NO wage assignments. You mail the Wetbarrows = Welding Cats-Ete. 


application to us...we mail the money to you. | 


‘TRULSON MANUFACTURING CO. 
er. 


.E, 34 Street, Dept. F-1. _Kansns City 3, Mes 


250 
300 

The above poyments mode ot regular monthly intervals will repoy_ the 
‘entire loon ‘charges in the time indicated. Charges ore boved on vail 
the monthly et cent on unpaid ‘bolomees to $150.00 prices! 
‘ond two and one-half pet cent on that perkon of unpaid bolonces in ex- 
‘ens of $150.00 but net exceeding $300.00. "Loons by Mall” moy be repold 
In larger amounts, more frequent payments or repoid in ful et urther now 
sai CONVENIENT 

G & B has ‘em, and lots more! Largest stock 
Just write us how much money you need ond how you wish to | Sr “everything “for Service Men, "Dealers, 


«++ there's no charge or obligation. Whatever your Butldersevery item GUARANTEED. Now— 


repay needs 
{for cath now or in the future, write for your “Loans by Mall” plan, | write for handy G & B 197 Catalog of values! 
today. 


or 
MERCHANTS INVESTMENT CO. 
819.H Ist Nat'l Bldg., Omcha. Nebr. 


at, TINY TIM 514.95 


A COMPLETE WITH BOILER AND BASE 


doy of wach month 


THE THOMPSON ENGINEERING CO. 
214 Winchester Oe, Grand aie 2, Mich. 


Say You Saw 
It In Popular Science 


TSR Protects! 


5 Aust, Oxidation, Mildew 


ives Protective Gloss Coat 
RESISTS SALT, ACID, WATER 


‘The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, succes: 
siches and rane fad pas smartest, and Pp it 

jastrious people often have only pain, poverty and sor 
row. Why? Thirty yeara ago, in Forbidden Tibet behind 
the highest sounialos i in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by thestrangest mystiche metduringhistwenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poorthen, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers tosend a 9,000-word treatise, 
FREE, to everyone who asks promptly. It is a first step 
to the POWER that KNOW. EDO! ‘ives. There is 
| no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept.299-B 
| 213 South Hobart Bid, Los Angeles 4, Calif. 


i Company 


POPULAR 
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EASY to 
PLAY 


Mar Surplus 
BARGAINS 


STARTING ROPES 


Brand new i inch motor start- 


Pitched in G or € 


ee order TO-DAY 


The New Luellen 


HARMONICA intide 300 te. tent. ¢ 
Most wonderful pocket instrument ever made is the har- Grosved manéie ‘for 


focking. when coiled 
Weight 1 Ia. PREPAID 


“4 
GUNSIGHT | 
seater seein on 
sone ae 
See 
Sacateere 9.50 
Ss hes 


str. fam for Evens 
‘The fuer Hino. Rey G $} 
ge teats choice): Brass reeds and Plates 
Postpaid Gal 2.35 | 
INSTRUCTION BOK.” Sinipie for youngese child, No notes, 
sees nor exeregn Lyon thar bow every focus 
opaler sonpe, Price 36 ames, Lee's or spect inrodoe: 
ee teg a oe a ig 

i oot for 33°78 Sc ‘Check’ ot Moway Order Tay. | 
FOWN'LUELLEN & CO. 13 Poe Ae, bop. 1 unc 


4 . APPLIANCE 
TESTER $1095 


\- 2} cocates Trouste INSTANTLY 
i IN ALL ELECTRICAL DEVICES 


RADIO SWITCH BOX 


elated 
manana 
Senter 1.15 
ap 


RADIO RECEIVER 
SWITCH BOX 


Contains 2 selector 


® RECEPTACLES & PLUGS 
@® tia 


Fat. Pend. 


FREE si’ tzshatever. Mews Course i 


Siechleal opplince vepcieog: WRITE FOR CIRCUCAR, 
HANLAN CO., 1419-8, West Jefferson. Los Angeles 7, Calif. 
Get Acquainted With— 
LUCITE of Plastics 
of Plastics” 


of te Mlustrated booklet whieh 


ce 
ode spuscle® PREPAID 


OXYGEN TANKS 


mp: 
Unguisher, ete. 280 
pacity. Shipping weight 414 


SERVO UNIT 


Part of automatic pilot Includes 
tor, 3 gear hydraulic 


Eke moet 9.75 
HYDRAULIC CYLINDERS 


Many sizes avaliable, Write for “Hydraulic Cylinder 


dspendabfit 
iat and hands, Sw 


TERMS OF SALE—“AS 18"—ALL SALES PINAL 
Order from this ad. Send money order or bank draft 


PARMA SURPLUS CO 
7010 Hampstead -Parma 9, Ohio 


UNITED PRODUCTS C0., 7841 S. Halsted St, Dep. RR-169. rice 20, m. | 
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KNOW HOW 


TO REPAIR 


ANY AUTO 
NOW! 


Learn AUTO REPAIRS 
quickly and easily © 
at home. 


Way. Brooze throug! 
hho Tatter how tough! Be well paid. Know carburetors, tran 
missions, frames. wheel suspension, lgniti ‘anything and 
everything around the newest and oldest cars 


GET IN THE 
BIG MONEY! 


THE AUTHENTIC MANUALS USED BY FAMOUS 
U.S. ARMED FORCES INSTITUTE 
AUTO MECHANICS 


by Ray F. Kuns 
to train fighting mechanics in all 
(hing but the best Was good enough 


AVAILABLE 


Each volume a complete authority in its Meld. All ve make up 


Now TO You 


today's greatest instruction manuals in Auto Bf 
pared by the foremost authority In the feld for 
Recurate results. fingertip reference. You need 
<jv's ail right here in these complete, practical, understand- 
‘your unequalled opportunity—take advan- 


ETTING ALL FIVE! 
Volumes—Five Full Days’ Trial 


SEND THE HANDY COUPON TODAY 


UCE PUBLISHING COMPANY 
Montgomery 


0 compuere: swat 
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Radio Men Needed 


The Finest in Radio Training 
Train for well-paid position in Radio Engineering, 
Television, Electronics. Thorough courses in 
frequency modulation, math, mechanical draw- 
ing, construction, repair, aviation and police 
systems, sales ond service, broadcasting. 

APPROVED FOR VETERANS UNDER Gi BILL 
Low Tuition ond Living Costs—Fine Climate—Hunting 
& Fishing. New Closses Start Foch Month. Write 


COL. H.C. WASHBURN, DEPT. 2, CLOVIS, NEW MEXICO 


Benson Radio Institute 


AMAZING MYSTERY 
en i BUTTON 


Send for Free List of 


LEADING BOOKS 


Repoiring, Engraving, 
dustrial Diomonds, Aircraft 
Instruments, ete. Dept. 10 


MARCOT KEY MACHINE 


Teme Marcot No. 8 Key Machine 
by Mowated on Canine, 8 73.00 


Book on Modern Lockstiihing. 3.08 
Avie Code Book and Auto Devi 


7 
cH 


A.J. MARCOTTE CO., %. 


aa 


What marks a box, 
can, a jar 

So all may know 
what contents are? 


GUMMED LABELS 


At Stationery Departments Everywhere 


WHICH OF THESE gAcczendéced 
INTERESTS Zz MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 

Penpeareeemmrremeseemm™ CHECK, CLIP AND MAIL COUPON NOW 
Check the coupon at Tight, 

add your name and address 

and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
‘There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOO! 


Dept. 6-146 Drexel at 58th Street, Chicago 37 


GRASP THIS OPPORTUNITY 
fon on sor m BLELIRILITY 


Termiare methods of taining i Armature tad ta 
onse Wisin, Higctical 
i 


AMERICAN SCHOOL, Dep. C146. Drax cimarieae 
Tica pes tek Akh ty 4 


f money, need not 
bold’ yey beck. ‘We will fonnee our training. After 

‘graduate you can pay us back in small monthly 
Payments. 


VEE ate 


MICHIGAN TECHNICAL INSTITUTE, Dept. 5-1 
2281 W. Fort St. Detroit 16, Michigen 


[Di Picase send me literature about your training. 
Diem «os. 
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hb. i 
means Pipe Appeal _ 


Pipe Appeal is the rugged, masculine look of the man who 
smokes a pipe. Women go for it—just as you'll go for the 
comfort and joy of fine Prince Albert Tobacco. 


means Prince Albert 


P. A, stands for choice smok- 
ing tobacco~Prince Albert. 
Fine, rich flavor that pipe 
smokers go for... specially 
treated to remove harshness 
+++ easy on the tongue! P. A. 
is crimp cut for easy packing, 
easy drawing. 


FOR RICH TASTE AND 
TONGUE-EASY PIPE 

COMFORT, THERE'S NO 
OTHER TOBACCO LIKE PA. 


Roll-your-owners find Prince Albert's famous crimp 
cut perfect for smooth, easy cigarette “makin's.” 


1. 2, Reynelde Tabaces Co, Winston-Salem, 8. 
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WHEN this gigantic shovel dipper—the world’s 


hites into t pmes up with a 40- 
1 earth to fill a 


nd 9 feet high. 


rd mouthful. 
2 feet long, 10 


room 


War-developed steels of superior te 
arm and bucket of the 


used in th 
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here come the 


Faster, huskier and better-designed, 
they will help curb rising losses 
—and steal the smoke eaters’ show. 


By DEVON FRANCIS 


‘HE nation’s smoke eaters, like actors, 
love an audience, so it's easy to guess 
how they'll feel when they see the spanking 
new fire engines now going into production. 
They will sputter and stare, and well they 
may. 
‘or the crews of the first new postwar 
fire wagons will ride inside. A man won't 
be able to stand on a running board, hanging 
on with one hand while worming the other 
into his coat, as the truck hits 50 m.p.h. 
Moreover, when the new “aerials” go into 
service, the tillerman—that magnificent, 
muscled re who wrestles the steering 
wheel on the back end—will be out of a job. 
He won't be needed. Some of the trucks will 
sport enclosed cabs, and what fireman can 
properly ride to his work unless he is in the 
open, in full view of his audience? 
The trucks with the shrieking sirens and 
red flasher lights will be far simpler to oper- 
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ate than any equipment designed since fire 
departments were motorized some 35 years 
ago. A kid will be able to work the controls 
and make it look easy. 

The firemen will grouse and lob tobacco 
juice at their spittoons until they learn more 
about this new equipment. Then, gradually, 
they will discover that a new day in fire 
fighting is dawning. For the first time. 
equipment to fight fires is being made for 
more than a rough purpose. No longer are 
trucks being built as trucks and then loaded 
as an afterthought with pumps, ladders, life 
nets, axes, suction-hose strainers, and chem- 
ical bottles. The postwar fire truck will be 
an integral unit, designed solely to fight fire. 

It is high time. The news on fire losses is 
not good. It may become worse this winter, 
the season that is always the year’s peak 
period for fires. The 15,000 fire departments 
in the United States are sleeping restlessly 


these nights. To the mass of jerry-built, 
highly inflammable war structures, tens of 
thousands of equally inflammable temporary 
houses are being added. 

The fire engine is the community's chief 
protection against destructive fire. To the 
householder, his fire department is especially 
important: 85 percent of all fires occur in 
homes. 

While the news of fire losses is bad, that 
of fire-fighting equipment is good. The new 
fire wagons will tend to equalize the odds 
between fire and the men who must be 
girded 24 hours a day to quench it. That 
has been the goal of the leading fire- 
engine manufacturers—the American-La- 
France-Foamite Corp., of Elmira, N. Y.; the 
Seagrave Corp., of Columbus, Ohio; and 
the Mack International Motor Truck Corp., 
of New York, Today, American-LaFrance 
is bellwethering the field with its new aerials 


and pumpers and its more complicated 
“quads” and “quints,” now coming off pro- 
duction lines, 

All the equipment is faster, some of it by 
as much as 25 miles an hour, than that 
produced before the war—so the new trucks 
can get to fires quicker. They also have 
better brakes. These assure more safety to 
firemen and motorists in steadily growing 
traffic. In addition, the trucks have a shorter 
turning radius, permitting them to get in 
and out of narrow streets and alleys where 
‘old equipment could not go. 

Pumpers throw water under greater 
pressure. Water formerly was put under 
pressures of 75 to 100 pounds for a throw 
of some 30 feet. Now pressures run up to 
250 pounds, and an effective stream can be 
directed at a fire twice that far away. Better 
yet, the pumps deliver more water. More 
water means more heat-absorbent liquid on 
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‘The American-LaFrance aerial below carries a nest of 


‘ond roof ladd 


sing lo 


(shown in photo above 
1g. mechanism that hol 


PSM photos by W. W. MORRIS 
This truck's se 
four quarters. Spe 


ali 


a tire to lower its temperature and put it out. 

Pumpers are the pampered centerpiece of 
every fire department. The National Board 
of Fire Underwriters—which considers a 
community's vulnerability to fire and its 


POPULAR 
68 science 


net (shown below) folds 
| compartment in which it fits 
‘an example of added space available on new engines. 


CABLE 
‘RUM 


bit | ‘engine omidships (under hood in fore- 
ground) i 


er 


ability to fight fire, and rates insurance risk 
accordingly—has equipment standards en- 
compassing pumpers that can deliver any- 
thing from 500 to 1,500 gallons of water 
a minute. All of them are base-rated at 


sections, ond turn 
table. Gauges show ladder height and pressure. 


RAISING 

CYLINDERS. 
TOR 
AERIAL 


ES 


CONTROL 
PEDESTAL 


= we 


BLE 
DRUM 


Crew seats inside bodies of new trucks ney be 
more prosaic, but they osture greater safely. 


120 pounds’ pressure. The pressure governs 
the range of the streams thrown, and the 
capacity (gallons a minute) governs the 
number of streams that can be directed at a 
fire. A 500-gallon pumper supplies two good 


Boxe of extension ladder is fonted by the hydraulic 

jers that raise and lower it. They contain oil 
Sia ypoue point” of “40°F for ealereactter wor. 
Ladder hes hydroulic and mechanical sofety devices. 


Gravity-operated load meter tells at a glance how much 
weight ladder will carry at ony 
slont, whether the upper end. i 


cond degree of 
supported or free. 


streams, under normal conditions; a 1,500- 
gallon pumper, six streams. 

The new equipment has many advan- 
tages besides greater ability to throw water. 
Power plants are more accessible for serv- 
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ional controls (pictured above), pl 


jer ond siren buttons. Gear diagram is on dash. 


This pumper's 
‘on ground becauss 


e gun" (below) has to 
would take six men to hol 


Maximum pressure for two men is about 70 Ib. 


icing. A better distribution of loads on the 
trucks increases stability and permits easier 
steering. Hose capacities have been stepped 
up. There is more compartment space for 
the fire fighters’ specialized tools. 

But what will win over the die-hards in 
the business, when they have time to digest 
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of the American-LaFronce pumper below use Accessibility of engine 


hood con 


‘OUTLETS FOR 
PRESSURIZED WATER —— ~ 
CHASSIS 

LMEELS 


A mPeLiers 
D 


VALVE 
LEVERS) 


zS 
t 


\wuets ror 
SUCTION HOSE 


vent on pumper's 
for suction 


the idea, is better visibility for the men who 
drive the trucks. Far more firemen are 
Killed and injured in traffic accidents racing 
to fires than in actually fighting fires. Now 
the long hood has been removed from the 
fire-wagon driver's line of vision, and the 
engine is amidships. Sitting in the driver's 


Booster hose takes water from a 150-gallon tank for 
‘small fires. Its name goes back to the days when a 
‘and soda, added to water, provided the pressur 


compartment is like sitting on a front porch. 

Putting the firemen inside the trucks while 
going to and from fires makes sense, too. 
‘After the smoke eaters have whipped a 
winter fire and clanged back to the station 
house in old-style equipment, there is al- 
ways a wave of illness among them. It is 


Twin suction hoses can be dismounted by pulling the 
tpringlooded clamps. In old-foshioned mountings, 
they had to be withdrawn from cradles lengthwise, 


Control panel (below) on the side of a new pumper 
includes (1) valve for booster hose: (2) discharge 
outlet controls; (3) suction hose inlets; (4) valves 
for suction inlets; (5) hose outlets; (6) change-over 
valve for parallel or series operation of pump; 
t} valve governing engine speed by pressure 


8) control of cooling line for pump transmission 
19) gauges showing oil pressure, r.p.m., water-dis- 
chorge pressure ond hydrant pressure; (10) engine 
throttle, governor control and primer for pump. 
(More pictures of new fire engines, both pump- 
ers and aerials, oppear on pages 104 and 105.) 


caused by breasting the wind in soaked 
clothing. When men are on sick leave, a 
community's fire protection sinks accordingly. 
The new equipment is going to mean 
savings to taxpayers, because less equipment 
will be needed. 
‘The fire-equipment manufacturers are 
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making a conscientious effort to produce 
trucks that are simple to operate, for a very 
good reason: Out of those 15,000 fire de- 
partments in the United States, only a tenth 
are paid professionals. It takes little in- 
struction to leam to tum the knobs and 
pull the levers on the new trucks. Pumps 
can be run dry without damage because 
they turn on ball bearings. Governors take 
care of varying loads imposed on the pumper 
engine and, perhaps more important, guard 
against overloads on hoses. (Excessive pres- 
sure can turn a hose into a writhing flail 
capable of maiming’ or even killing a fire- 
man.) 

These safeguards will be helpful to pro- 
+ fessionals as well as volunteers in the fluster 
of getting organized to fight fire losses that 
are steadily spiraling upward. In 1940 the 
nation’s fire bill in paid losses alone (ex- 
cluding losses where no insurance was car- 
ried) was almost $286,000,000. In 1943 it 
was $373,000,000, and in 1945, more than 
$484,000,000. That doesn’t mean there were 
a lot more fires; it does mean that there were 
a lot more expensive fires. This was because 
the hazards got worse while the fire depart- 


ments were suffering a loss of trained per- 
sonnel, and also because fire-fighting equip- 
ment rapidly became outdated in the face of 
the hazards. 

The present demand for new fire wagons 
is unequaled in the memory of the fire- 
fighting equipment companies. The reason 
for part of it is obvious: Communities 
couldn’t buy them during the war. Another 
reason is a recognition of the shortcomings 
of what fire departments have on hand, One 
of the biggest cities in the country is still 
fighting fires with wagons equipped with 
two-wheel brakes. Hand pumpers 75 to 100 
years old still serve some American villages. 

Designing superior equipment to hack 
down the annual American fire bill and then 
getting on to the production lines is only a 
part of the job the manufacturers have to do, 
and they know it. They've got to start woo- 
ing the old-timers into using it. 

American-LaFrance has something on tap 
that it’s not sure it should even mention 
until the shock of the first postwar wagons 
wears off. It’s a plastic cab. It can be bolted 
on in winter and removed in summer. 

Panty-waist stuff! 


3 THE LANGUAGE OF THE SMOKE EATERS 


Aerial: hook-and-ladder wagon, 
generally equipped with a 
power extension ladder. 

retreat from a hot 


guishers. 


ladder. 
Bive light: a youngster in the 


business. who sits around 

the station house hoping for 

a fire. 

jer: small, %- to 2-inch 

ose, fed from tank. 

Claw: forcible-entry tool, 

Dedo: a boot (probationary) 
fireman. 

First whip: driver of a hook- 
and-ladder or pump truck. 


Fly, or fly ladder: extension 
fade 
Give ito dosh: play a small 


amount of water on fire. 
Gres engineer or pump 
operator. 
Iron men: firemen assigned to 


Kelly: same as a claw. 

Lemon stick: a nozzle, 

firehouse spito 
chemical 


Nozzleman: a hose operator. 
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Open up: ventilate by opening 
‘up roof or walls. 
nS. Over your head and all around: 
extin- put last dashes of water on 
dead fire, 


corporating, scaling ladders, 
a pump, hose body and 
water tank. 

Qvint: same as quad with an 
aerial ladder added. 

Red shirts: volunteer fire fight- 
ers. 

Shepherd: a hook-and-ladder 


shut 
recoil 


Slush pump: five-gallon, hand- 
operated, portable water 
container. 

Start your wat 
and attack fire. 


turn on water 


districts where the fire haz- Stick: brass sliding pole in fire- 
ard is high. COVER: One of the new cerial house. 
Jewelry: external chrome plate trucks goes into action. Paint- Syringe: a water tower. 
ire engines, ing by Ray Pioch. Vollies: volunteer firemen. 
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Tractor Loader. Boarding boxcars 
under their own power by way of a new 
loading ramp, tractors at Ford's Highland 

‘h., plant no longer need the serv- 


avy overhead cranes. When the 
bottom of a two-deck car is full, tractors run 
up the ramp, are swung on the turntable 
at its top, and enter the top deck. Each 
car carries 14 tractors. 


Electrified Sun Room. Fluorescent 
sun lamps, mercury lamps and_ reflector 
spotlights create an artificial sun deck in 
General Electric's Lighting Institute at 
Cleveland. The massed lights produce an 
average illumination of 3,000 foot-candles 
and heat rays of 50 watts per square foot 

foot room, designed for 
year-round sun baths, 


Blowouts on Purpose. In testing 
new wheels, automobile engineers use dyna- 
mite caps to produce blowouts. Caps are put 
in a tire wall and covered with patches. A 
slip ring on the hub makes a battery con- 
nection through a switch controlled by the 
driver. The result is shown above. 


Simpler Storm Windows. Alumi- 
num-framed storm windows, w 
replaced in summer with aluminum screens, 
are easily changed from inside the house. 
The windows and screens are inserts that 
slip into permanently installed fittings. Dis- 
tributed by Eagle-Picher Co., of Cin 


Lighter ICR” 
hits the rails 


Inferior of Southern Pacific-Union Pacific 
‘shows floor rocks, 
‘Central “ier, 


This is the new Illinois Central dual-pur- 
pote, aluminum roilrood refrigerator cor 
Hilustrated in the orfist’s cutaway view. 


ig: JUNE, 1945, the United Fresh Fruit & 
fegetable Association suggested speci- 
ions for a more functional ice-cooled 
railway car for hauling perishables. Immedi- 
ately the Illinois Central set out to build 
such an “icer.” The Southern Pacific and the 
Union Pacific joined hands and did likewise. 
Now the roads have completed refrigerator 
cars, made of aluminum alloys and insulated 
with glass wool, that weigh about 25 per- 
14 seience 


cent less than the old type. They can be 
ice-cooled or heated according to need, and 
their ice-bunker bulkheads are collapsible 
for extra space when carrying ordinary 
freight. With bulkheads up, the inside area 
is 33 feet 2% inches long and eight feet three 
inches wide. Blower-type fans at floor level 
circulate air through grilled aluminum floor 
racks. Springs are longer, and a cushion- 
type underframe eases longitudinal shocks. 


Birth of a Mesotron. At right, a 
mesotron, key particle of an atom, is being 
born. A high-energy particle from outer 
space has just smashed an atomic nucleus 
at top. The resulting mesotron left the long 
track starting at top center and running to 
the lower left-hand corner, It may possess 
billions of volts of energy—for a millionth of 
a second—and is suspected of holding the 
atomic nucleus together. Picture was made 
by Dr. W, M. Powell with a cloud-chamber 
camera atop 14,000-foot Mount Evans in 
Colorado. Lead plates, shown across photo, 
were placed at intervals to scatter particles 
and test their penetrating power. 


Atomie Race Traek. Man may soon 
make his own mesotrons with a 300,000,000- 
electron-volt synchrotron, a model of which 
is shown below. Electrons will speed 2. 
miles around a race-track-shaped course in 
1/80 second, close to the speed of light. 
After a 500,000-volt kickoff, they are guided 
through a vacuum by a 20-cycle-per-second 
mechanism enclosing the track, The result- 
ing energy, far more intense than cosmic 
radiation at sea level, is expected to produce 
subnuclear particles. Professors H. R. Crane 
and D. M. Dennison « are building the 15-ton 
machine, for the fe 
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“Gun.” Ul- 
trashort radio waves are being 
“shot” through molecules of 
ammonia gas by the micro- 
wave apparatus above to give 
Westinghouse physicist Dr. 
William E. Good data on the 
molecules’ type and structure. 
Ammonia moves from the left- 
hand bulb through the long, 
rectangular wave-guide “bar- 
rel” across the bottom of the 
photo. When the microwaves 
and the gas vibrate “in tune,” 
the waves are absorbed, show- 
ing how the molecules act. 


Statie Eater. Trouble- 
some static that rumples paper, 
cloth, and other materials 
being run through machines 
is fully discharged by the 
TAKK eliminator, shown across 
the bed of a Miehle offset 
press at right. The device con- 
sists of ionizing points set on 
bars near _ static - producing 
parts of the machines. There 
are no exposed wires. 
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MARCH OF 


SCIENCE 


Electronie Stop Wateh. Designed in war- 
time to clock projectiles, the electric time-interval 
counter, right, is now produced for industry and 
science by RCA, It measures speeds up to 
1/1,000,000 second and counts as many as one 
million objects or movements per second. 


Mobile Plastie Eye. A mesh of tantalum 
metal on the back of the plastic eye, above, allows 
@ surgeon to sew it to the eye muscles, Then the 
false eye moves in co-ordination with the real one Sizes Up Clouds. 
Dr. A. D, Ruedemann, of Cleveland, and Fritz # can help predict 
Jardon, of the American Optical Co., develo, on @ plone, check jen 
icing conditions, is displayed 
by its designer, V. J. Schay 
A porous cup gathers moi 
ticles 40 tiny that 100,000,000 form 
© single drop. At a certain size 


ing the number of particles pe 
meter by the cloud volume, 
ated by its air velocity, 
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Man-Made 


sU0Nr 


IENERAL ELECTRIC scientists 
flying over Greylock Mountain in 
Massachusetts recently seeded a cloud 
with dry-ice pellets and turned it into 
snow. Six pounds of CO, at —110° F. 
were spread over a three-mile run. In 
two minutes snow began to fall. 
Before the outdoor test, GE had 
proved in its laboratory, as shown here, 
that man could make real snow. 
Clouds potentially full of snow are 
formed of minute water droplets that 
mysteriously remain liquid _ even 
though their temperature is far below 
The dry-ice pellets used at 
froze some of the droplets 
and they formed ice “germs” that at- 


tracted and fr other droplets until 1. V. J. Schaefer, GE scientist, first man to create 
they grew to the size of a snowflake. snow, sticks wond cooled to -70° F. into vapor cloud. 


2. After a few secon germs formed by wand 3, “In-between" stage. Original cloud (upper left) 
begin to freeze cloud’s minute water drops. hos olready produced some flakes of real snow. 


4, Suecess—snow! Schaefer made cloud whence 5. Photomicrographs of man-made crystals prove 
it'came by breathing into chamber cooled to-5°F. they're real snow, mostly "diamond-dust” type. 
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In action (right), the new rotory snowplow hurls 
snow and 2 flat blanket os far as 150 feet to 
one side os it cuts o 14-foot swath at 25 m.p.h. 


prt Snow Remover. Built es- controlled from the cab and can be lifted in- 


to clear snow from airport runways, — stantly for clearing landing lights and other 
w dualrotor Sno-Flyr is equipped — installations. The William Bros. Boiler and 
with demountable wings for gathering in Mfg. Co., of Minneapolis, powers its rugged 


snow or slush. The wings are hyd 


aulically plow with a 275-hp. gasoline engine. 


gasoline-electric giant has 
ors, and speed, time and 


Tank Tester. Heavy tanks, half-tracks crew of two, the 
and other war vehicles a 
tive power at Aberd 


four traction im 
fael-consumption indicators. As a dyna- 
these days against the 60,000-pound draw ter, the motors provide an electric 
bar pull of the 60-ton, 40-foot, 1,000-hp for tanks. It was built by General 
dynamometer truck, below, Operated by a Electric a y Truck Co. 


Anfi-earthquake roller-bearing plate for — 
building pillor is shown at left and below. Drawing 
at bottom of page shows complete structure, 


ACTION OF THE 
ROLLER BEARINGS 


NINE-STORY building, three stories of 
which can slide six inches in any direc- 
tion, will soon be pointed out to visiting fire- 
men in Los Angeles. The upper stories are 
being put on roller bearings to withstand 
earthquakes, The bearings support the en- 
tire weight of a three-story addition atop 
the 17-year-old, six-story Sears, Roebuck 
store and allow the new superstructure to 
ride seismic shocks, 

Sixty-five sets of the bearings, weighing 
600 pounds apiece and made of the hi 
steel milled to 1/1,000,000 inch, have been 
placed under the main pillars of the super- 
Structure. Each set is made of three steel 


(MOUNTING OVERHANG OF NEW FLOORS: 
(6S RELIEVES 


plates with two interposed sets of rollers 
placed at right angles. Each set of bearings 
carries 250,000 pounds of building. The 
specially designed roller assemblies were 
turned out by the Torrington Co., of South 
Bend, Ind., to meet anti-earthquake specif 
cations of the Los Angeles building code, a 
Jaw not in effect at the time the first six floors 
of the Sears store were built. The old store 
supports the entire vertical weight of the 
addition, but for horizontal strength the ad- 
dition is rigidly joined to an adjacent earth- 
quakeproof building. 

Each assembly of rollers is filled with a 
lubricant and sealed to prevent entrance of 
foreign matter. Tests have shown that the 
assemblies disclose no sign of deterioration 
even after 27 years. By the flotation sys- 
tem, the vertical loads due to gravity are 
separted from the horizontal stresses devel- 


AN EARTHQUAKE Tuey CAUSE DURINGAQuUAKE oped by a temblor’s ground waves, 
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1,700 m. p. h. ? 


_Avznicas sturdiest aircraft, designed to 
fly eventually at 1,700 m.p.h., the Bell 
XS-1 is the AAF’s entry in the supersonic 
sweepstakes. Powered by a four-unit rocket 
engine with 6,000-Ib. thrust, it is expected 
to reach top speed at a record 80,000 feet. 


The 31-foot plane is built to endure 18 
times the pull of gravity. Unlike many 


supersonic wings, its 28-foot span is not 
swept back. Fuel constitutes two-thirds of 
the 6% tons that it weighs fully loaded. 
With its present power plant, the XS-1 is 
designed to reach 1,000 m.p.h. at 60,000 
feet, but perfection of a turbo fuel pump is 
expected to boost the full thrust period from 
2.5 to 4.2 minutes and the climb rate from 
28,000 to 45,000 feet per minute. A B-29 
will tow the XS-1 as high as possible, then 
the rocket engine will shoot it into space. 


GAS STATION in the SKY 


* 


A" tyes on both sides of the Atlantic are 
itudying the practicality of fueling trans- 
ports in the air. To make a nonstop trip be- 
tween London and New York today, com- 
mercial ships have to pack heavy gasoline 
loads at the expense of payloads. If these Unseen transport drags fuel _hose 
liners could be serviced twice in the air while Ut of tank plane above. (Chute 
en route, payloads could be increased. Feas- ae 
ibility of such a service was proved recently 

over Cherbourg, France, when a British Lan- 
ter bomber, with two 680-gallon tanks in 
its bay, transferred 1,000 gallons of gas to an 
air liner in 23 minutes. 


helps. Diagrams exp! 


Transport’s fuel intake. 
Out of it ore played 
sinker, retrieving line. 


TRAILING. y 


wie 


Gun and harpoon that tonker plane shoots 
et the tronsport's retrieving line. Method 
shown was developed by t 
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minut 
Pi p. Lycoming 
itch propeller, and retractable landing gear. 


GLASS WING PASSES TESTS. Designed and built by Air Materiel Command for possible use in supersonic 
circratt, the glase-Aber wing obove withstood more thon the required design [ood without buetling or 
bling. The wing's sandwichlike construction mokes possible an interior nearly free of bracing. 


below is the world's 
develops 5,000 hp, 
ide it, for scale, is a 100-hp. engine. 


POWERFUL AS A LOCOMOTIVE. The 36-cyl. -cooled, radial-type aircraft engi 
largest. Built by Aviation Corp. for use in long-range AAF bombers ond transports, 
at toke-off power settings. It weighs 6,050 pounds. 


‘WHAT'S NEW 
in aviaTION ~—-\ 


Thunderjet above is poced 
by its shadow on the desert 
floor as it darts over Muroc, 


P-84, flashing post o comera 
a at 611 _m.p:h., trails black 
smoke. This photo wos token 
ot a spr of 1/1,000second. 


OVIE 
second mi 


neras shooting 500 pictures a 
sure the near-sonie speeds 
of jet planes as they flash over a 1.864- 
mile course at Muroc Army Air Base, Calif. 
Fixed on concrete bases at both ends of 
the course, and slightly to the side, the 
cameras (one is shown at right) are syn- 
chronized and their speeds checked by con- 
stantly vibrating tuning forks, whose sound 
waves make regularly spaced marks at the 
edge of the film (PSM, p. 182, Aug., 45). 

The course, laid out by the U.S. Coast 
and Geodetic Survey, is accurate to one 
part in 600,000, A tar strip 12 feet wide 
guides the pilots down the middle. Over the 
course, planes must fly below a 246-foot 
ceiling. About 12 miles out they make 
to 35-mile turns around pylon planes, at 
altitudes below 1,312 feet, for return runs. 
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Tiny clues in strange places help 


crash-detectives solve air mysteries, 


HORTLY after 5 p.m. on Nov. 4, 1944, 

pieces of a commercial air liner began 
raining out of the clouds near Hanford, 
Calif. The transport, on a scheduled run 
between San Francisco and New York, was 
disintegrating. Startled residents of the area 
looked up and saw the debris come plum- 
meting down. 

The airplane had carried 21 passengers 
and a crew of three. None of them survived 
and no one else saw the airplane come apart. 
The plane had been seen entering the 
clouds in level flight. And the next thing 
that witnesses knew was that they saw it 
falling, shattered. 

What had happened? The air-line busi- 
ness could not thrive on grim, unexplained 
accidents. But this wreck appeared too com- 
plete to yield an answer. Yet, just six days 
later, investigators had cracked the case 

Agents of the Safety Bureau's Accident 
Investigation Division, Civil Aeronautics 
Board, an independent agency of the Fed- 
eral government, had combed through what 


remained of the aircraft. It is their job to 
find answers, and they nearly always do. 

They slog through dozens of square mil 
of farm land or mountain slope, in fair 
weather and foul, picking up pieces. They 
dig for outraged engines, control cables and 
bits of propeller mechanism. With micro- 
scopes, chemicals and X-ray machines, they 
determine whether a frayed cable parted in 
the air or broke on violent impact with the 
ground. They can tell, often by a cursory 
glance, whether an aileron was wrenched 
away aloft, or at the moment the airplane 
struck. They cull through the ruins of bi 
transports and small personal planes, They 
are on call around the clock. 

These men in the Accident Investigation 
Division, scattered through eight regions in 
continental United States and Alaska, have 
helped reduce the air-line passenger fatality 
rate per mile to less than a twenticth of wha 
it was 17 years ago; to about half, in 1946, 
of what it was in 1945. On their findings, 
design changes in airplanes large and small 
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have been based. Yet there are only 24 of 
these air detectives. 

The Hanford accident was a poser. It was 
commonplace for transports to fly through 
clouds, even storm clouds as these had been. 
A meticulous examination of the wreckage 
turned up no evidence of mechanical failure 
in the controls, engines, propellers, instru- 
ments or accessories. There were no signs 
of an explosion or fire in the air. There was 
no evidence of damage by lightning or hail, 
or of collision with any object in 

The team of investigators did Nisin that 
the outboard portion of the left wing and 


How wreckage broke off often tells why a plane 
crashed. Comparatively clean fracture at left re- 
sulted from shearing, coused by overstress durin 
flight. Irregular, jagged break at right was ca: 

by impact of the plane hitting the ground. 


the horizontal tail surfaces had failed. An 
examination showed that the wing panel 
had sheared off from strain, not from imy 
It had swung back and shattered the cabit 

But what had caused it? It looked as 
though, this crash would have to be chalked 
up to “causes unknown.” 

Then one member of the team, raking 
through the remains, found the “fight 
analyzer” the airplane had carried. The 
analyzer was nothing more than a baro- 
graph with a clockwork mechanism that 
recorded altitudes flown by the plane and 
the times it flew them, 


This held the answer. At the time of the 
accident the stylus of the instrument had 
reversed its path of travel on the time-line. 
That could have happened only if it was 
upside down. Therefore, the airplane also 
had been upside down, capsized by rough 
air. It was not built to stand the stresses 
of inverted flight in the turbulence of a 
thunderstorm. It had come apart. 

Relatively, that case was easy. The Divi- 
sion tackled one of its major mysteries last 
July at Reading, Pa,, when a new type of 
four-engine transport caught fire in the air 
on a training flight and crashed. Everv 
member of the crew was killed save one, 
who supplied the investigators with meager 
information. 

It was vital to know what had happened; 
the new transports were being sold in volume 
to the air lines. The investigators gathered 
while the wreckage was still smoldering. 
Smoke had billowed into the cockpit before 
the crash, That much was established. But 
what had been its source? Why had an 
inferno developed? The witnesses did not 
know. 

Then someone had an idea, The air line 
involved was asked to fly an identical ai 
craft to Reading as a guinea pig, The in- 
vestigators combed through the duplicate 
plane. In the forward baggage compart- 
ment, they found several studs—brass bolts 
connecting electrical cables in the wings to 
others inside the fuselage—that bore evi- 
dence of intense heating, Inflammable hy- 
draulic fluid was near by. 

Then the investigators returned to the 
wreckage. They dug. They scraped. And 
presently they turned up the answer—studs 
that bore bad pits from electric current 
burns, distinct from burns by flame, Cur- 
rent in the cables obviously had arced over 
the studs, which were loose in their fittings. 
The arcing had occurred against the inside 


The wreckage pattern is important evidence. Dis 
tonce pieces are thrown chead of impact point 
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‘at which plone hit. Any part found 
for behind impact point obviously came off in air. 


A propeller that is not fully feathered, so that it 
turns when engine is dead, may set up. dangerous 
wing vibrations. After o crash that spoiled @ long 
record, government required full-feathering props. 


of the cabin wall and set fire to the plane’s 
soundproofing material. The hydraulic fluid 
had fed the fire. 

Sometimes the investigators have to ar- 
rive at a “probable cause” by piecing to- 
gether bits of eyewitness testimony that 
are numbered by the score. On Aug. 31, 
1940, an air liner bound from Washington, 
D.C., to Pittsburgh, Pa., reported in by 
radio at 2:31, Ten minutes later, it dived 
into the ground near Lovettsville, Va. 

All of its 21 passengers and the crew 
were killed. Aboard had been a United 
States senator and an agent of the Federal 
Bureau of Investigation. A story got out 


When investigators found ice wedged between on 
aileron ond trailing edge of the wi a bod 

ittsburgh, the solution was simy The 
fed loteral control. 
to redesign of 


that the senator’s life had been threatened. 
Moreover, the FBI man was on an important 
case. Could this accident have been sabo- 
tage, intended to kill either man at the 
expense of a whole planeful of passengers? 

Both the Accident Investigation Division 
and the FBI moved in. No evidence of 
structural or power-plant failure was found. 


Working together, the two agencies did find 
‘a part of one of the engines 1,200 feet ahead 
of the point of the crash. In coming to earth 
it had clipped off progressively longer pieces 
of corn stalks in its path. Once its tra- 
jectory had been fixed, its velocity was easy 
to estimate. The investigators found that 
the plane had crashed going about 300 
mph. That was 120 m.p.h, beyond its 
normal speed in level flight. 

The speed at impact was of only passing 
importance. It indicated the plane had gone 
in under high engine thrust, probably at full 
throttle. But why? Witnesses were sought. 


Wovy line on runway shows that plane's tricycle 
landing geor suffered from front-wheel shimmy. In 
cone case, this wrecked interior ond ripped fuselage. 
Skirts of pistons in shimmy domper expanded and 
seized in cylinders, holding nose wheel, 


One woman testified that she had been 
on her back porch, about three and a half 
miles east of the scene of the accident, when 
she saw an airplane flying toward storm- 
crowned Short Hill. Suddenly she was 
blinded by a lightning flash “just a little bit 
ahead” of the airplane. After that she heard 
an “awful roar.” 

Many witnesses had seen that flash of 
lightning. With a surveyor's transit, the in- 
vestigators estimated both the altitude of 
the transport and the approximate position 
of the lightning flash with relation to it. 
‘The finding, labeled “probable cause”: 

“There was no sabotage. The airplane 
was not actually struck by lightning. The 
airplane was in some fashion affected, or the 
pilots disabled, by some effect incidental to 
a stroke of lightning, such as its mechanical 
effect on the airplane, or acoustical shock, 
concussion, or optical impairment of the 


A study of the effect of lightning on air- 
craft and their operating personnel forth- 
with was instituted. 

Accident investigation often means plain 
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investigators look for marks made by the revolving 
propeller blades striking the ground at intervals 
just before crash. Distonce between them ma 

cate how fost plane was traveling and how rapidly 
the engine was turning over. 


drudgery. When a nonscheduled transport 
crashed last June near Richmond, Va., kill- 
ing 27 persons, five Division men converged 
on the scene, The airplane had burned on 
impact. Little was left of it. For days the 
five men tramped through the surrounding 
woods, They had to cover a radius of five 
miles from the site to be sure they hadn't 
overlooked anything. They had only one 
solid clue—the pilot had radioed that he 
was having engine trouble. 

The propeller blades were found in six 
feet of mud and water. They had to be dug 
out. The airplane’s two engines had buried 
themselves so deeply that it took a bulldozer 
three days to withdraw them. Skids had to 
be built to haul the engines to a road and 
thence to an airport for examination. 

The right engine showed no evidence of 
mechanical failure. But the cockpit yielded 
a clue. The ignition switch for the right 
engine was in the off position. Moreover, 
the mixture control for that engine was in the 
idle cut-off position, and the rudder trim tab 
was set for left-engine operation. It was 
obvious that the right engine had been shut 
down, for some reason. 

The rest of the story was in the left en- 
gine. The worn, shiny appearance of a rock- 
er arm, cam follower and tappet indicated 
that the valve mechanism on one cylinder 
had been loose for some time prior to the 
crash. The operation of a heavily laden 
plane on one engine with an ailing cylinder 
had been impossible. 

The solutions to the majority of accidents 
are simple. When an air liner crashed near 
Cheshire, Conn., a year ago this winter with 
the loss of all aboard, examination of the 
wreckage and the testimony of witnesses 
showed conclusively that a fuel fire had 
burned off the left wing. The probable cause 
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was a failure of a fuel line or fuel-line. con- 
nection. 

When another transport experienced what 
its captain at first thought was engine trouble 
after a take-off from Jackson, Miss., for 
Birmingham, Ala., an examination of the 
propellers showed that their tips were curled 

ike pretzels, How had that happened? The 

investigators logically examined the airport 
runway at Jackson. Propeller marks on the 
pavement proved that the co-pilot had 
upped the landing gear too soon, 

At Wichita, Kan., one airplane taking off 
at night collided with another parked on 
the runway waiting for a radio message. 
Nobody was hurt but both machines were 
chewed up. The pilot of the moving plane 
had mistaken the unblinking white taillight 
of the other one for a field boundary light. 
That accident led to the installation of to- 
day's flashing navigation lights on all sched- 
tiled transports. 

‘A plane which took off from Las Vegas, 
Nev., at night and flew as straight as an 
arrow into a mountain 33 miles away had 
the makings of a good mystery until the 


Another clue to engine speed is the con yn of 
the propellers themselves. The faster the eng 
were turning over, the more the propellers are 


chewed up by striking the ground. Wreckage such 
8 this is olwoys kept under guard. 


investigators took a routine look at the 
pilots’ flight plan. The men in the cockpit 
had entered on the flight plan their in- 
tention of flying a compass course of 218 
degrees. The airway compass course they 
should have followed was 210 degrees. That 
eight-degree error cost the lives of actress 
Carole Lombard, 15 Army Air Forces men, 
three other passengers and the crew. 

A crash near Atlanta, Ga., in which Eddie 
Rickenbacker, air-line president, was hurt, 
was traced to nothing more complicated 
than the transposition of two figures in the 
barometric setting on the airplane's altim- 
eter. That gave the pilot an incorrect alti- 
tude reading. 


= 
Fe 

Engine trouble is one of the 
to run down, since strength of parts usually pre- 
serves thom’ for ion, Artist hos shown a 
broken rocker arm, This defect would put cylinder 
out of commission, since valve would not operate. 


Some accidents remain mysteries. Yet 
wreckage that fails to surrender an answer 
is rare. To the men of the Division the tell- 
tale fingerprints of mechanical or structural 
failure are legion. They know human na- 
ture, too, They can spot poor pilot judgment 
a mile —and they know that the pilots 
of small, personal airplanes almost invariably 
blame their machines for their n 

Occasionally, they run across a bona fide 
reason for a lightplane crash, apart from poor 
judgment. One crash that took two lives was 
a sticker until an“investigator began probing 
around in one of the wing tips. There he 
found a mouse’s nest. Looking further, he 
found that the stitching used to tie the wing 
fabric to the ribs had parted. It was not 
frayed—it was cut clean by sharp teeth. 


Investigators kit, shown below, includes 
comera, flashbulb equipment, steel topes, witness 
statement and inquiry report blanks, and electric- 
ally lit magnifying glasses. Investigators try to 
reconstruct the entire flight. 


+ moter, 


When the plane took off, the fabric parted 
from the wing. 

A report by a woman pilot that she spun 

into the ground because she couldn't get a 
rudder pedal to work led another investi- 
gator to comb the wreckage of her plane for 
the cockpit floorboard and rudder-pedal 
assembly, He found the heel of her shoe 
had caught in a footrest behind the pedal. 
The investigators—pilots, every man of 
them, each with thousands of hours of fly- 
ing—have an abiding respect for aircraft. 
They know that in speed there is danger, 
automobiles or aircraft, They are 
wacky about their work—proud of 
what it means in terms of safer aircraft— 
and proud of their precision. 
In the Washington office of Paul Gil- 
lespie, Division chief, Popular Science 
Monthly asked if a hypothetical crash prob- 
Jem could be worked out on the spot. Mr. 
Gillespie called in a statistical expert, who 
arrived looking apprehensive. 

“If an airplane with three-bladed pro- 
pellers turning at 1,700 revolutions a minute 
crash-landed at a speed of 180 miles an 
hour,” he was asked, “how far apart would 
be the marks on the ground made by the 
propeller tips?” 

The man whipped out his s 
on a pad for a few seconds, and replied, 
“Three and a tenth feet. 

Then he relaxed. “Gosh,” he said, “I 
thought you'd ask something hard.” END 


pstick, figured 


Treneh Hoe, What wouldn’t an 
infantryman have given for the ma- 
chine at the right? The big hoe, 
powered by a Caterpillar Diesel 
D4400 engine, has a half-cubic-yard 
bucket and digs 400 feet of 3%-foot 
ditch in an hour, 


VeteranatNew Job. 
A replica of the radar an- 
tenna that shot the moon a 
year ago has been erected 
43 stories above midtown 
New York, Essential to a 
project of FM station 
WBAM, the antenna was 
recently released from the 
Army. It faces Washington, 
D.C., and tests the effect 
of weather, sunspots, sea- 
sonal changes, and cosmic 
and magnetic storms on the 
new and old FM bands— 
47.1 and 106.5 megacycles, 
respectively. Perched 500 
feet above the street, the 
antenna increases _ trans- 
mitting power 60-fold. 


Aluminum Span. 
Crane at left is swinging a 
100-foot, all-aluminum gird- 
er into piace on the first alu- 
minum span in history. The 
new Grasse River bridge of 
the Messina Terminal Rail- 
road at Messina, N. Y., has 
two such girders, Each 
weighs 53,000 Ib. (a steel 
one would weigh 128,000 
lb.), permitting complete 
shop fabrication. Aluminum 
Co. of America designed the 
girders and Bethlehem Steel 
Co. fabricated them. 


ior for Latins, The 
at right is made in U. S, A. 
=but you can’t buy one here. 
When the Progreso Industrial de 
Mexico, S. A., was unable to b 
tractors here it started to m 
own in this country, exclusi 
for export to Latin America. 
tractor’s one-cylinder engine de- 
velops 14 hp. at 4,000 rpan., 
bums gasoline or kerosene, It can 
‘ord parts, 


Rotor for Motor. A work- 
man at left places copper coils in 
the huge rotor of an electric motor 
that will end up in some automo- 
bile or steel plant. Developing 
3,000 hp., the motor can lift 10 
tons 82% feet in a single second, 
The rotor will spin 120 r.p.m, in 
its stationary housing. It was bu 
by Westinghouse at its fac 
East Pittsburgh. 


in 


structed along the lines 
a tractor tread, the 
shoe” at left was designed 
by the Brown Fence & 
Wire Co., of Cleveland, 
Ohio. It furnishes trac- 
tion for autos in trouble 
in snow, ice, mud or sand, 
when placed under one of 
the rear wheels. 


JAN. 
vea7 OL 


Plastic Fights Wrinkles. 
Resloom is a new Monsanto soluble 
resin that helps washable rayons, wool- 
ens and cottons resist wrinkling and 
shrinking, Cloth is dipped into Res- 
loom and passed through rollers 
(right). After 30-minute ev in 
350°F. ovens, fibers cling to hard but 
pliable plastic “skeleton.” 
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Ham Pioneers. First to use the 
UHF 2,300. 50-megacycle band 
transferred from radar to ham radio 
operators were George H, Floyd and 
Arthur R. Koch of Schenectady, N. Y. 
Photo at left shows Koch inserting a 
“lighthouse” tube in_his home-made, 
ultrahigh-frequency “transceiver.” He 
used ordinary mesh screen for a para- 
bolic reflector, and part of a tomato can 
as reflector on a radar-type antenna. 


Smothers Fire. 
Small motorboats can now 
have the same fire protec- 
tion as larger craft with 
the new Kidde extinguish- 
er. The system (left) con- 
sists of a container, hold- 
ing 10 pounds of carbon 
dioxide, connected to two 
¢ of fire, the 
Is a lever on the 
control panel and the CO:, 
activating itself, floods the 
ngine compartment and 
smothers the blaze. 


SERIANTS from the Laboratories 


er, at left, to the new utensils 
make the modern kitchen 


of @ switch, it delivers ony 
type of grind and any amount 
desired in a measuring cup. 


CLLATES A QUARTR TA 
mits # BInUTE BLL 


an N pounds of clothes are 
washed, rinsed and damp 
dried in 30 minutes by the Akka 
automatic washer, at right. The 
machine swishes soapy water 
through the clothes 144 times a 
minute. When the washer is done, 
a rubber lining in the lower half 
of the sphere hyd 
presses the clothes ag 
washer's perforated top and re- 
moves 92 per cent of the soap. 
Then the was 
rest with cold water and, finally, 
squéezes water from the clothes. 


rinses out the 


HYORRULIC ROOSTER Pum 


SPHERE 0: EALED To? FLOW DARIN VALVE Tor FLow sMLeT VALVE 
ino 
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Exactly as radar is directed at an airplane, s0 en- 
ergy is beamed from a magnetron tube to food 
ing cooked in the radically new Radarange above. 

cooker prepares a hot dog in eight seconds, a 
pound roast in two minutes, gingerbread ond 
biscuits in 29 seconds. The explanation is that the 
beam heats the interior of the food os quickly as 
it doos the surface. Meats cooked by it emerge 
gray; boked goods, crustless. Inset at right shows 
a food container about to be placed in the range. 
Produced by the Raytheon Mfg. Co., Rodarange 
ill not be available for home use for some time, 
since the firm is concentrating on supplying com- 
mercial food preporers with the ronges. 


Motorless and fully run by normal home-water pres- 
hi hwasher at right woshes, 
for four in five minutes. 


s only 
another to a drain. 


tray and agitate the washing solution. 
lid is lifted, the tray is 


1d position. One control roises the 
‘another regulates the flow of water, the 
third operates the drain. 
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'OMPLETELY enclosed within the outer 
skin of the XB-35 there is a many- 
sided room that houses the 15-man crew. 
Pressurized for high altitudes and large 
enough to provide sleeping accommodations 
for six, it is the heart of the Flying Wing. 
Around this center of operations is a mass 
of trusswork resembling a bridge—a simpler 
structure than that of a conventional air- 
plane because the craft’s weight is distrib- 
uted throughout the wing and needs no 
“beefing up” around a fuselage. 

The pictures on this and the following 
page, taken at the Northrop Aircraft plant in 
California, show details of the crew nacelle 
and the massive 172-foot framework in 
which it nestles, 


Instruments and controls of the plane ore shown in 
«@ full-size wooden mockup. Pil 
‘ond his head projects up 
rectly above it. Co-pilot’s wh 
is behind windows in leading edge of wing. 


Skeleton of crew nacelle, be- 
low, shows its position, forward 
of the big main spor around 
vihich the frusswork i, bu 


corries the tail 
is also accessible 


Structural strength of the giant wing is indicated 
by framework, below, taking shope around the 
stage of construction also 
icity of building a pla 
which the fuselage is en integral port of the wing. 


Token inside the plone itself, the photo 
at left shows flight engineer's station and 
the mass of instruments he has to observe 
to check on plane's performonce. The 
engineer rides backward, about 10 feet 
behind the co-pilot's seat. The navigator 
sits neor him at the table in left fore- 
ground; table is also shown at bottom 
right of picture below, 


The view at right, looking for- 
ward to the co-pilot's station, 
shows location of bombar 
station, The square opening 
just below and 40 the right of 
the control wheel is for glass 
panel in the forward wing sur 
face, behind which the bom- 
bardior sits or kneels to oper 
‘ate bombsight. 


At loft is the pilot's station, as seen from 
center of the crew nacelle. The overhead 
blister can be seen through the diagonal 
braces, which partly obscure the control 
wheel ond instrument panel. Table at 
bottom left is the radio operator's sta- 
tion, shown with some of the flight-test 
equipment required for early trials of 
the Flying Wing. 


NORTHROP FLYING WING. First of 15 being built for the ren 


this 172-foot gicnt’s four internel Pratt & Whitney engines give 
& it 12,000 horsepower to lift an overload gross weight of 209,000 
pounds. Streaks across its belly are from exhaust stacks. Dummy 


ymote-control gun turrets are outboard of the propellers. 
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Open-Face Refrigerator. To end 
for all time the daily mystery of what's in 
the larder, Don Calvin, Mt. Olive, Ill., wants 
refrigerators with glass doors. 


Everybody has his own pet ideo of some gadget he would like to see In 
general use. What is YOURS? Popular Science Monthly will poy five dollars 
for every such suggestion that its editors decide to publish, 


Autope: ambulator. On hot days it 
would be lovely if baby's carriage were mo- 
torized and had a seat for mother, Mad- 
eline Froise, of Brooklyn, N. ¥., suggests. 


“peLicious 
DESSERT /, 


Parking Wheels. Extra wheels that 
could be lowered and used to ease a car 
into tight parking places would be a com- 
fort, thinks R. A. Lane, of Toronto. 


LOZ 


NG 


Watch-Phonograph. when there's 
no jukebox in sight, Robert W. Bréwn, of 
the Bronx, N. ¥., thinks a watch-size phono- 
graph and miniature records would be okay. 
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Dessert Dishes. Consider the advan- 
tages, Carl Thoresen, Rochester; N. Y., 
writes, of gelatin dishes that, after doing 
meal duty, could be eaten for dessert. 


en IR! 
Still-Detector. Prowling around the 
mountains hunting for moonshiners is a 
tough job, so John Chapman, Verda, Ky., 
would admire a portable radar still-finder. 


Ten tiny bulbs grouped to 
give impression of one light. 


Behind the SIGNS 


How the mechanical “spectaculars” 
work with steam, bubbles and light. 


NEW kind of electric sign is flashing 
its messages in the skies over New 
ork, Philadelphia, Baltimore and other 
eastern cities. The "Broadway spectacular” 
has taken to the air. 

The airborne electric display is mounted 
on the sides of a 265-foot dirigible that can 
cruise over an area of 40,000 square miles. 
It is the world’s largest and loftiest running 
sign—170 feet long and 27 feet tall. Its 
continuous advertising messages, weather 
reports and spot news can be read for more 
than two miles and its lights are visible 
for five. At least 20,000,000 persons have 
seen it cruising overhead. 


This huge spectacular is another in a 
long line of firsts for Douglas Leigh, the 
outdoor-sign king who thought up most of 
the moving, smoking and bubble-blowing 
billboards that make New York's Times 
Square the diamond among the crossroads 
of the world. Leigh thought them up and 
chief engineer Fred Kerwer and his as- 
sistant, Bob Leverte, worked: them out. 

These men consider “spectacular” a 
noun. It means “an oversize display with 
neon and lamps in unusual animations.’ 
To “neon and lamps” they could well add 
the word “gadget,” for thingamajigs dis- 
tinguish the Leigh signs. 
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BUBBLES OVER BROADWAY. Behind this bub- 

-blowing ds of 0 block long, are 
To ehecle’(He model of one te shown ‘of Tight} 
that, when rotated by @ single electric motor, waft 
clouds of bubbles over Broadway. Revolving at 
10 r.p.m., the wheels dip into a trough of bubble 
solution that forms a film between their spokes. 
Gentle blowers, like the one on the model, then 
create the tinted globules. The display ‘uses 50 
gallons of bubble solution—which acts like soap 
suds but isn't—each day. 


‘The new sky sign is an excellent example. 
Nearly every large city has at least one 
running electric sign—where words chase 
one another across the side of a building. 
But the dirigible “runner” is definitely new. 

It took 26 miles of wire and 10,000 light 
bulbs, 5,000 on each side, to construct the 
dirigible sign. Enough ordinary lamps to 
light the display would ‘have added too 
much weight, so Leigh's thinker-uppers 
grouped small bulbs, about the size of 
Christmas-tree lamps, in such a way that 
their light appears to come from single 
large bulbs. -What from the ground looks 
like a single pinpoint of light is actually 10 
small bulbs arranged in a spiral cluster 18 
inches across. 

‘The running sign is operated by a inaster 
control box in the gondola of the dirigible. 
A perforated tape, like a player-piano roll, 
threaded through a motor-driven switching 
mechanism, closes electrical contacts and 
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lights the clusters in the proper combina- 
tions and sequence to form letters into 
words and move them across the sign. The 
running message can be changed simply by 
cutting a new tape on a typewriterlike 
machine. 

One of Leigh's more celebrated signs was 
the result of the wartime blackout of 
Broadway. Unable to use bright lights to 
attract attention, he resorted to motion. 
The result was the painted head of a soldier 
with a puckered mouth that blew king-size 
smoke rings over Times Square. Now 18 
cities have smoke-ring signs. Fifteen more 
will soon have them. 


SMOKE SIGN. The rings that this automatic Times 
Square sign puffs out look like smoke, but actually 
they are made of steam. Behind the scenes, a 
cone-shaped bellows with @ round opening at one 


ond is filled with steam, It is ejected in rings when 
2 motor-pulsated canvas diaphragm flips forward 
at the other end of the cone. In New York, three 
four pounds of steam pressure are nec: 

0 operate the sign during winter months 
summer the lood jumps to five or six pounds, 
Humidity makes the difference, 


In 2 York and e other cities, 
steam for the smoke rings is piped to th 
sign from the city’s central steam system 
In communities where there is no commer- 
cial steam system, small automatic ga 
fired boilers on the site supply the neces- 
sary vapor 

s also to advertise a brand 
ffee in a Leigh billboard that 
foot water bottle pour- 
steaming six-fo 
running to the rim of the 
opening of the bottle provide the 


sus than either the 
s or the steaming bottle and 

s chem: 

develop endl 

ing 10-inch bubbles for 
ar hawking a brand of soap 

Leigh got the idea for the 
when he saw the popular soap-bubble toys 
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LIGHT CARTOONS. The diagram directly above 
shows how animated cartoons are projected in 
lights on one of Leigh's Times Square spectaculors. 
Films in black and white are maiebadion @ bonk 
of 4,104 photoelectric cells behind the face of the 
sign. Light passing through the transparent parts 


in @ five-and-ten-cent store. A few months 
later Kerwer and Leverte had a working 
model that automatically blew 1,000 bub- 
bles a minute. The model was soon incor- 
porated in a sign on Broadway. 

Bubbles are also featured in a new Broad- 
way diorama, or three-dimensional sign. 
To advertise ginger ale and club soda, two 
eight-foot-tall plastic highball glasses effer- 
vesce in front of a continually rising back- 
drop of large bubbles. Compressed air piped 
into the bottoms of the glasses provides 
the bubbling effect, while hundreds of 20- 
inch hollow glass globes mounted on end- 
less motor-driven belts of invisible steel 
wire create the rising background. of 
bubbles. 

One of Leigh’s—and the public’s—pets is 
a sign that features animated cartoons. 
This type of display has amused crowds 
and stopped traffic in New York, Boston 
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1 the cells, which in turn light 
matching bulbs on the sign's screen, Real dance 
wes replace the film, dancing behind the 
face of the sign to produce living pantomime (in- 
set). The free show, which is real Broadway hit, 
is changed aot intervals. 


and a number of other cities for eight years. 

In developing a new sign, Leigh has a 
standard routine. Once he is satisfied as 
to the general idea, he turns the project 
over to his engineers. They then evolve a 
working model of the display. After this 
follows a period of tinkering by the team 
of Leigh, Kerwer and Leverte. The working 
models are like what might come out of 
any basement workshop—they are built of 
ingenuity and odds and ends. For instance, 
a tin can of the type used to store amateur 
motion-picture film is cut in half and 
soldered to form the. trough in the proto- 
type of the bubble-making machine. Ker- 
wer and Leverte are as handy with solder- 
ing iron and a screwdriver as they are in 
designing the world’s biggest and brightest 
spectaculars, For example, before the 
dirigible display was sent into the air, their 
office in New York's Radio City was the 


*** TOMORROWS WEATHER *** 


*THIRST KN 


oeGLAT 


WHAT'S THE WEATHER? As the wether pro. 
dictions go, s0 goes this 4,000-square-foot spectacu- 
lar at New York's Columbus Circle. To show the 
temperature, a thermometer on the sign moves a 
hand olectrically across a figured diol. At the som 

time, words and pictures flach the weather for 

cast. If the prediction is for instance, the 
word fair appears on the face of the sign, ond a 
neon sun, replete with rays, lights up to emphasize 
the prophecy. The prediction feature of the sign is 
operated more than a dozen blocks away by remote 


fair, 


scene of working tests of the 10-bulb clus- 
ters of miniature lights that were used to 
illuminate the flying billboard—the first 
of three, incidentally, that are scheduled 
to take to the air. 

If the sign is to be principally a lighted 
display, the design is carefully drawn and 
painted in colored fluorescent paints on 
black drawing board so that when it is 
viewed in a darkened room under the light 
of an ultraviolet lamp it gives the effects 
of tubes of glowing neon and brilliantly 
colored lights. Frequently the actual work- 
ing models are dressed up and decorated 
with fluorescent colors to give a prospec- 
tive client a moving three-dimensional idea 


control. The girl in the inset is shown at the control 
box bringing a forecast right up to the minut 


of what the completed sign will look like. 

Leigh's future list of spectaculars in- 
cludes many novelties. ‘The most ambitious 
is an advertisement for oranges in which a 
giant helium-filled balloon, the color and 
shape of an orange, will float in the air and 
drip juice into a 12-story-tall plastic glass. 
In another, basketball-size kernels of break- 
fast food will crackle and pop up from @ 
20-foot bowl. Right now, Leigh has his eye 
on the Rock of Gibraltar as a possible site 
for an advertisement for en insurance com- 
pany that uses Gibraltar as part of its 
slogan. He hasn't yet revealed what kind 
of mechanical gimmick he'll use to animate 
the Rock. END 
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1. New Americ 
ite aerial truck illustrates 

Power of postwar fire engines 
(See "Here Come the New Fire 
Engines," p. 66). Unlike old-style 
articulated trucks, it is a single 
unit and needs no rear-wheel til 
Terman. Steel extension ladder is 
100 feet long—I5 feet more than 
prewar type—and holds eight men 
when it is supported at the top 


2. Built-in jacks on sides of aerial 
truck have fo be set to brace it 
whenever the ladder is extended 
out to the side, Truck sometimes 
has to be moved in a hurry 
when @ building wall « 

flomes spread suddenly 

are hinged to let truck roll 
thom in on emer 

not in use, the jacks 

ward and fasten to tr 


3. Now aerial truck's shortened 
wheelbore—220 inches—permits 
Greater speed on way to fires be- 
cause it can take corn 
New fire engines, including pump: 
ers, con be turned round in o 
50-foot-wide street. Driver's seot 
is farther forward for improved 
visibility, Old trucks gave 

five-degree angle of vision it 
hood; now ones give 21 degrees 


PSM photos by W. W. MORRIS 


4, Every pumper is tested before 
it leaves the factory. This close: 
cab model, with a 240-horsepow 
engine, throws 1,250 gallons of 
water o minute. In tests, water 
drawn from a ci Mm, FOR 
through pumper ond returned to 
cistern, Noziles are clamped firm- 
ly to wooden frame to withstand 
indicated 


hose indicates @ pumper’s capa- 
city: 49-inch hose for 750 gallons 
a minute, 6Y2-inch for 1,000 gal- 
ons or more, With hose hooked 
up, the discharge gates opened, 
throttle set, and governor turn 

on, pumper is reody. for work 


6 This open-cob pumper races 
to fires at 75 mph. It is 25/4 
feet long, hos a 150-inch wheel- 
bose and handles 750 gallons o 
minute. Firemen ride on fully en- 
closed seats instead of old-s 

running boards and tail step, pro 
tecting crew in cose of accident. 


7. Front end of low-slung pumper 
contains towing eyes, red pal 

lights, headlights, two 140,000- 
condlepower searchlights, combi- 
notion siren and flashing warn- 
ng light, and cord-operated bell. 
Racks on far side hold ladders 


OLD is where the diamond drill finds it. 
Guided by prospectors, geological maps, 

and detection apparatus, the drills probe deep 
in likely areas. The photos on these pages 
were taken in Canada’s Red Lake region. 


mechanism drives o drill as do 
1,500 feet into rock. It's costly but nm 


RIGHT: Here @ stoping drill loosens ore 800 fest 
below the surfa th 
Ont, This mine was discovered with o diamond drill. 


BELOW: Gloss models show positi 
of drill paths, As many as 300 test hol 
sunk on a claim before mining shafts 


ABOVE: Core is tapped out of pip 
box. It holds the of strike or du 
the core goes to ostayer, who follows the 


BELOW: An ossayer in his tent analyzes core 
to see if claim that was tested is worth mining 


Racer's engine burns alcohol, prod: 


cos 550 horse. 
Power at 8,500 r.p.m. to drive car at 260 m.p.h. 
Three Winfield carburetors feed  38,000-r.p.m. 
supercharger; aftercooler, on top of block, prevents 


pre-ignition. Compression ratio is 24 to one. 


= 


Front-wheel drive helps hold the "Mobil Special” 


{on its course. Front wheels are individually sprung, 
with torsion bars replacing ordinary leaf springs. 
Tires’ rubber tread is only 3/32-inch thick 
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pleted car. 
designed to 
a 10-mile ei 


JENKINS 


Bud Winfield, who built the engine, examines com- 


narrowing to a thin line, is 
ize machine while it races over 
the herd-packed netural track. 


Front view of racer, above, 
phosizes its _ground-hugging 
It is only 36 inches high, 
ing canopy. Jenkins's 
—the "Mormon Meteor,” which did 
3,868.14 miles in 24 hours—wos 2/ 
times as large, weighing 4.800 
pounds. Jenkins has two relief drivers 
for tosis: his son, Mary, and Ralph 
Hepburn, who used this chassis with 
a diferent engine at Indianapolis 
in the Labor Day races. 


TS 


With this 1,900-pound package of power, 
Ab Jenkins hopes to cover 4,000 miles or more 
fn 24-hour runt on Bonneville salt flats, Utah. 
crack all his former speed records for 
es of 500 miles and up, the veteran 
is shown here beside his new racer 
set) in its tiny cockpit, with plastic 
nd simplified instrument panel. 


Below is cor’s completed chassis, ready for the 
body. Air scoop extends out over radiator and 
cll cooler. The oil used is standord SAE, #50, 
instead of the castor oll that usually lubricates 
high-speed power plonts, The 470-pound, V-8 
engine hat sterling-silver connecting-rod bearings 
with thermocouples at important points; a dash. 
board selector switch permits driver to read 
temperatures instantly. Water injection, up to 
20 percent, is employed for greater power. 


SS. 


Shelving its dreary “utility” products 
of the lost seven yeors, Grect Britain 
is going to the other extreme to at- 


cently disployed in London at the 
ath, Can Make It" Exhibition, 


Because a plug blows out and releaies steam 
when the pressure grows too great, woter cannot 
boil over in the double-plated copper kettle af 
right. The three-pint kettle, fashioned of chromiun 
‘on copper, also has o safety device that beept It 
from bolling dry when the cook's away. 


Streamlines the Goods 


Built with an ‘extraordinarily long spout that 
breaks the force of water sprinkled on delicate 
seedlings and plants, the watering con ot right 
impressed flower-growing Britons. The sprinkler 
has @ handle shaped for eaty carrying ond filling. 
‘A detachable nomle with a serrated edge con be 
placed in the spout to give a fine spray. 


When the suitcase of left is not being used, it con 
be collopsed, ploced in the matching canvas cover 
below and stowed away in a minimum of space. 
The bog con be restored to usable shope by 
springing it out. Smell clips inside fasten it rigidly. 
The case's handle is « spring covered with leathe 
Within, it is lined with moire and hos Jarge pockets. 
Most articles of the exhibit were functional, 


Top photo shows "Gaorge” installed in plane cock- 
pit. The pilot has his hand on the pitch control 
wheol of the pedestal controlle 


pushes the top of the wheel forwar 
Folls ft back Go-pilot uses 
of pedestal. Monitor indicators 
signal being sent to rudder, ailerons and 


tion of plone. Drawing shows how these knobs 
direct vertical and horizontal heading of ai 


New Jobs 
for “GEORGE? 


Latest automatic pilot even takes 
the bumps out of rough weather. 


By GEORGE H. WALTZ, JR. 


EORGE" has always been a handy guy 

to have in an airplane. He is the 
automatic pilot who, on prolonged stretches 
of straight and level flying, has saved wear 
and tear on human pilots. Now George has 
a smart younger brother who is even better, 
at times, than the best flesh-and-blood fliers. 
“George Jr.” is known in the trade as the 
Sperry A-12 Electric Gyropilot and in the 
Army Air Forces as Type E-4. This new 
robot can hold an airplane at any desired 
altitude, minute after minute and hour after 
hour, without varying 20 feet up or down. 
If a sudden updraft or downdraft forces the 
airplane up or down as much as 20 feet, the 
gyropilot immediately puts the plane into a 
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safe glide or climb to return it to its orig- 
inal altitude. It can automatically maneu- 
ver a plane through perfect turns at any 
airspeed. By literally anticipating abrupt 
movements, it irons out an airplane's bumps 
in rough or choppy air. It can fly a true 
straight-and-level compass course without 
continual checking or adjustment. And, as 
if these weren't enough, it can find an air- 
port and then fly the plane down a sloping 
radio beam through scud and overcast for 
a perfect “no hands” approach to the air- 
port's runway! 

All of these automatic functions, more- 
over, can be put into operation simply by 
moving switches and knobs on a master 
control box, about the size of a midget table 
radio, mounted in the airplane’s cockpit 
within easy reach of the pilot and co-pilot. 
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cutaway shows the gyrosyn compass control. 
This flies the cirplane om any desired magnetic 
bearing, keeping it headed in the right direction 
without ‘adjustment, unlike earlier models. A vari- 
able transformer cts angular move- 
ments of the plone in relation to the gyro and 
operates a servomotor that turns the rudder to 
bring the plane back on course. Drawing shows 
how gyro direction remains constant. 


‘Turning a horizontal knob on top of the 
control box right or left operates rudder 
and ailerons to put the plane into a per- 
fectly stabilized and co-ordinated turn, 
either right or left, in which the plane’ 
angle of bank is adjusted automatically to 
agree with the plane's airspeed to avoid 
slipping or skidding. Turning a wheel at 
either side of the control box forward or 
backward moves the elevators down or up 
to put the plane into a glide or a climb. 
Flicking a switch puts the automatic alti- 
tude control into operation. 

Basically, the new gyropilot operates on 
the same gyroscopic principles used in older 
automatic pilots (PSM, July ’45, p. 86), but 
it is quicker, smoother, and operates with 
less effort on the part of the human pilot. 
For straight-and-level flight, a master brain 
in the form of a vertical, electrically driven 
gyroscope controls the plane’s pitch and 
roll. Regardless of what the plane does, the 
spinning wheel of the gyroscope, univer- 
sally mounted in gimbals, tries to keep its 
axis vertical. In doing so, it operates vari- 
able transformers built into its case, which 
in turn send electrical signals through an 
amplifying system to small motorlike con- 


(ROLL) FLIGHT 
SIGNAL PICK-UP 


(PITCH) FLIGHT 
SIGNAL 
PICK-UP 
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how gyro re- 
of the plone, 


reraft back to a level posi 
fime, the gyro controls actually anticipate the 
‘amount of effort that is going to be. needed to 
the plane stable, and apply 
rcraft flies smoothly @ 


VERTICAL 
GyROSCO! 


GYROSCOPE 
MOTOR 
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trols that move the plane's elevators and 
ailerons in the right directions and at just 
the right rates to keep the plane flying level. 
At the same time, and in the same way, a 
special gyro-stabilized compass control op- 
erates the rudder to keep the plane's nose 
pointed steadily toward any chosen compass 
heading and to fly the plane on its course. 

By manipulating the master control box, 
a human pilot uses the same sensitive gyro- 
scopic controls to maneuver his plane 
through perfect turns, climbs or glides. A 
plane can be handled from the time it leaves 
the ground on take-off until it is on its final 
approach at its destination without ever 
touching its conventional controls. The 
knobs and switches on the control box give 
‘a pilot and his co-pilot completely auto- 
matic stabilized control of the aircraft at 
all times. If desired, a further refinement 
in the form of a single pistol-grip fight 
controller can be substituted for the ped- 
estal controls. 

By feeding the radio signals from a stan- 
dard localizer-and-glide-path radio landing 
system (PSM, Mar. ‘46, p. 74) into the 
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new gyropilot, a plane can be led automa- 
tically toward an airport and then down a 
precise sloping landing beam to a point a 
few feet above the runway, where the 
human pilot can take over for the actual 
landing. This feature of the new gyropilot 
was demonstrated recently at a New York 
airport by United Air Lines, which is in- 
stalling the new equipment in 23 of its four- 
engine DC-4s and in two of its smaller 
DC-3s. In the demonstration, a DC-4 re- 
peatedly made perfect landing approaches 
in fairly rough air; its human pilots did not 
touch the controls until just before the 
moment of actual landing. 

So far, a dozen of the world’s major air 
lines have chosen the new gyropilot for 
installation in their new planes. Putting 
the automatic landing approach system into 
full commercial use, however, will take 
about two years. Pilots and co-pilots must 
be taught to use it, and ground facilities 
must be installed before the new “George” 
can be given the job of bringing all air 
liners in for automatic blind landings at 
the nation’s principal airports. END 


FOR FLoving EXECUTIVES \ 


HE makers of this postwar “dream 
desk” imply that it began as a design- 
ers’ joke, but its reception at a Chicago 
exhibit has brought it into actual, though 
limited, production. All set for work or 
play, as the drawings fenctoabes it Ja made 
by the Gunn Furnit Grand 
Rapids. The price: “Well into four vagures” 
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IDGET radio receivers slung from the 
wearer's neck—“‘walkie-heari 
now enable delegates to international con- 
ferences to hear a speech in their own 
language at the same time that it is de- 
livered in another. Running translations in 
seven different languages can be broadcast 
simultaneously. 
‘The battery-powered radio receivers, no 
bigger than a camera, are completely self- 
contained, allowing listeners to move about 
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Mlustration by STEWART ROUSE 


freely. Aerials in the neck straps pick up 
the radio signals from a transmitting an- 
tenna that rims the room. 

When the radio translator system is in 
operation, seven interpreters sit in booths 
equipped with earphones and microphones. 
As each interpreter catches the speaker's 
words through his headphones, he translates 
them extemporaneously into his micro- 
phone. If the speaker goes too fast, the in- 
terpreter can push a button to flash a warn- 


v 


oh ignonione a ing at 
USED BY SPEAKER, 100 ke. and ending at 


187 ke, 


ing lamp on the speaker's desk. To hear 
the proceedings, the listener turns a selector 
knob on top of his receiver to the radio 
channel carrying the language he wishes 
to hear. A second knob provides volume 
control. 

Eight separate low-power, low-frequency 
radio channels are used in the system— 
seven language channels to carry the speech 
in English, Spanish, French, Chinese, Rus- 
sian, German and Italian; and a common 
channel on which the speaker is heard di- 
rectly. When the speaker uses one of the 
seven official languages, his voice is also 
carried on the channel devoted to that lan- 
guage. | 

‘The system, developed by International 
Business Machines Corp., was used for the 
first time recently at the World Conference j 
of the Teaching Profession at Endicott, N. ¥. 
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Clothespin Dispenser. To end cS 

fumbling in a bag or apron pocket for z 
clothespins, Samuel Geller, of Brooklyn, f 
has made a dispenser that can be fastened 

to a clothesline post. The rustproof steel 


Valet. It was inevitable that 
the Age would come up with a 
mechanical back-scrubber, left. William 
Dixon, of Henderson, Ky., has devised a 
standard that fits over one end of a bathtul 
Across its top 1s a motor-driven roller, while 
two arms reach down under the water of 
the tub and support a free-turning roller. 
An endless towel is stretched over the two 
rollers and fed with liquid soap from a con- 
tainer at the top of the standard. User just 
leans back. 


Bow-Driven Boat. 
In his patent for a motor- 
boat with an engine up front, 
Renwick J. Sharp, of Guate- 


water at all times. In stern- 
propelled motorboats, the 
screw is often out of water, 
wasting energy and increas- 
ing wear and tear on the 
engine. Sharp also contends 
that with the rudder in the 
bow, steering responses are 
quicker. The improved 
housing is said to provide 
more protection against 
weeds and flotsam. Motor 
and propeller are remov- 
able for safe-keeping. 
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More Musele for Trucks. 
A novel booster cylinder devised by 
Roy H. Frost, of Fresno, Calif,, helps 
hydraulic front-loading dump trucks 
get that lond up over the cab. The added 
cylinder, connected in series to the regular 
power cylinder in a fluid pressure system, 
goes into action when the scoop is on the 
ground. Since the load must be lifted from 
15 degrees below the horizontal, this is the 


Measuring Wheel. You can both see 
and hear how far you have measured with 
a pocket wheel invented by Frank B, Har- 
mon of Clifton, N. J. A counter records the 
number of turns, while at the same time 
a pin trips a spring with each revolution 
producing an audible click. The wheel is 
graduated for measurement of distances 
Jess than one full turn. A folding rule can 
be used for the handle. 


The booster has 
a short stroke and comes to the end of it 


moment of greatest strain. 


after the scoop has reached a relatively easy 
lifting position. At that point all the fluid 
pressure goes into the main power cylinder 
and it finishes the loading of the dump body. 


For Baby. A 
nursing bottle, with 
. a thermometer held 
in the side so that it 
cannot slip or be- 
come detached, has 
been patented by Lo- 
gan Eisele, of Nash- 


= ville, Tenn. The 
=e thermometer niche 
a= has a flat bottom and 


sides that taper from 
x center to each end. 
A transparent re- 
taining plug of glass 
» wedges into the de- 
pression and holds 
the thermometer. 


Drawings by FRANK L. HUBBARD 
year 9 


the 1946 Paris Auto 


the first held there 
the v 

were th 

vaux 

and t 


ion earl: 


st entry in 


By MARTIN MANN 


THE grocery clerk tells you some da 
soon, “Sure this bread is fresh—it came 
in only 10 days ago,” he won't be kidding, 
New packaging methods promise to take 
many foods out of the perishable class, 
peas, apples, oranges, carrots and 
a long list of other fresh produce, as well as 
bread, have been stored successfully for pe- 
riods of time previously considered impos- 
sible. The trick is not preserving processes 
such as cooking, canning or freezing: s 
in containers made of new and improved 
foils; plastic films and chemically treated 
papers; and, in some cases, in the packaging 
of items never before wrapped. 

Outside the grocery field, too, new pack- 
aging ideas forecast superior goods for less 
money. From hypodermic needles to dolls, 
acid bottles to washing machines, countless 
products are benefiting from better wraps 
and containers, 

Many of these packaging innovations were 
developed just before the war, only to be 
set aside as more urgent needs claimed 


New-style packaging handles 


a bottle of umilk — or a bomber. 
ee) 


An artist illustrates how one of 1,400 ro 


Drawing by RM. Hollingshead Corp, 
eve B-29s was prepared 
Joor storage with o protective spray. The milk bottle in 
.d, increasingly used by dairies, 


2 Pliofilm ho 


scarce materials; others were spurred from 
the laboratory by the d mands of the war 
i The war caused 
cking of durable goods ithe anachinary 
a ‘uipment, and these techniques ar 
now being continued in peacetime industry. 
Methods created to insure safe al of 
airplane engines and guns anywhere in the 
world under any conditions are now being 
used in the distribution of typewriters, sew- 
ing machines and ordinary hammers in per- 
fect order at less expens 
The most startling results, however, have 
n obtained with foods. Bread, for in- 
nce, will stay oven-fresh 10 days when — 
sealed in an aluminum foil wrapper, Even 
longer keeping periods are reported for a 
German process that coats the loaf with 
a polyvinyl acetate emulsion. When this cov- 
ering is stripped off eight months later, 
the bread shows only slight signs of interior 
mold. Still another method, also applicable 
to butter, impregnates the ordinary paper 
wrapper with a special chemical that stops 
mold growth without affecting the bread. 
Fruits furnish a second example. If 
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Aluminum foil takes on o lacquer finish when it 
Is run through a lacquer bath as shown abov 
oll, which is .00I-inch thick, is bak 
The foil is lacquered for be 

sealing and fo protect against food acids. 
Wt ix an Aluminum Co. of America product 


you're tired of buying fresh oranges that 


rot before you can use all of them, new 
waxes, plastics and metal films ought to 
end your annoyance, Citrus fruits sealed in 
Pliofilm, a transparent rubber compound, 
or in an aluminum foil, keep as long as six 
months. New wax-spray techniques prevent 
spoilage of lemons for four months. Car- 


rots, typical of the vegetables that spoil a 
few days after picking, can be stored under 
refrigeration in Pliofilm for 18 months. 
Fresh sweet corn keeps two weeks. 

And this better produce should cost the 
consumer less than he 's now. Reduc- 
tion of the present 25 percent spoilage loss 
is expected to save millions of dollars, while 
automatic machinery will keep wrapping 
expenses extremely low—about the same as 
it now costs to apply the twisted tissue 
covers that frequently do little more than 
hide blemishes. 

Since the materials and machinery re- 
quired for most of these new packages are 
still in short supply, spoilproof groceries 
remain a convenience of the future. Prom- 
ising results have been obtained, however, 
trom large-scale tests of a slightly less ef- 


POPULAR 
122 science 


At top a turkey is shown before and after being 
wrapped in aluminum foil. The pliable wrap fits any 
object ond allows folds thot seal tightly. Contrast 
condition of the wrapped ond unwrapped oranges. 


fective but more easily adopted method of 
“pre-packaging,” which for some years has 
been used on choice tomatoes and limes. 
Garden truck like peas, carrots, lettuce and 
cauliflower, ordinarily shipped to market in 
bulk, is instead wrapped—but not sealed— 
immediately after picking in paper, cello- 
phane or whatever material is available. 
Spoilage reductions ranging to 17 percent 
for lettuce were reported by the food chain 
that tried pre-packaging-in its Columbus, 
Ohio, stores. 

The success of these packaging preserva- 


1e device wraps articles 
object 
et of film. 


‘A demonstration of how 
in vaporproof film, above, shows how 
to be wrapped is thrust up against a 


tion methods stems from research into just 
what happens when food rots. Scientists 
learned that fruits and vegetables, still liv- 
ing after they have been picked, must con- 
tinue to breathe, releasing carbon dioxide 
and inhaling oxygen, yet they must not lose 
much of their moisture. 

These findings explain why unwrapped 
produce shrivels up, and why fresh food 
sealed in cans or jars would spoil from in- 
ability to breathe. Most types of paper and 
plastic film are partially effective at retard- 
ing spoilage, as the pre-packaging test 
showed, since they allow breathing and 
prevent some, but not all, evaporation. 
They are waterproof rather than truly mois- 
ture vaporproof. On the other hand, the 
new materials will stop nearly all moisture 
vapor, while permitting some carbon dioxide 
and oxygen to pass through. These are the 
films that promise ever-fresh fruits and 
vegetables. 

And they are of equal importance in the 
packaging of a completely different prod- 
uct—machinery. Only a few years ago ship- 
ping an engine overseas meant disassem- 
bling it and coating its parts with grease. 
This process was slow and expensive. But 
even worse was unpacking, with its messy, 
time-consuming degreasing and reassembly 
jobs. War, which required overseas ship- 
ment for almost everything American fac- 
tories made, obviously could not wait for 
such slow packaging methods. 

‘The answer was simple: Seal the engine, 
gun or instrument inside a vaporproof en- 
velope so that water could not penetrate, 
and remove what moisture is left inside 
with bags of a drying agent like silica gel. 


be wrapped, twists it—and 
‘ond other, articles are wrapped 


" &, 


In packing with vaporproof film at home, the wraps 
con be sealed with o hot flatiron. Pliofilm and 
Soran ore two new wrapping films. 


1g film wraps 
persion. (Gootlyeor Rubber Co, svak 
Pliofim ond the Dow Chemical Co. produces Saran. 
JAN. 
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With no moisture inside and none able to 
get in, corrosion is impossible. Today this 
same process is being used on typewriters, 
sewing machines and many similar products. 

Complete airplanes and tanks were too 
big to fit inside an envelope but they could 
be sprayed with liquid vinyl plastic. which 
formed a vaporproof cocoon. The cocoon, 
like the envelope, was easily ripped off 
when its contents were needed. 

In_ addition to its obvious civilian use 
for the export packing of large and small 
machinery, this process now plays an im- 
portant role in safeguarding our wa 
on reserve (PSM, Mar. '46, p. 
coons encase entire artillery pieces, the guns 


occasional inspection, all this vital material 
is expected to remain in perfect operating 


condition for 20 years. In an emergency it 
could be ready for combat use within a few 
days, 

To protect small pieces, ingenious pack- 
age engineers produced other ideas to save 
time, money and equipment. Delicate in- 
struments were cushioned with foam rub- 
ber and sealed in the familiar tennis-ball 
can. Individual metal parts were dipped 
in molten ethyl cellulose to give them a 
tight-fitting plastic ‘skin” that keeps out 
moisture and prevents scratches. The skin 
could be peeled off whenever the part was 
needed. In a vivid demonstration of post- 
war uses for this last method, one manufac- 
turer, Seal-Peel, Inc., last October shipped 
fragile merchandise ranging from television 
tubes to fresh eggs around the world by air. 
The plastic skin provided the only protec- 
tion. 

Just as the war forced development of 
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radical packaging techniques, new peace- 
time industries are now demanding meth- 
ods that will fill their particular needs. Deep 
freezing and air freight, for example, have 
stimulated the design of unique crates and 
containers. 

In the case of flying freight, new pack- 
ages have themselves accelerated its rapid 
postwar expansion, Lighter cases, which 
can safely be used because of the careful 
handling given airborne goods, reduce the 
weight of packed items more than enough 
to make up for the higher pound-per-mile 
rate. When the big saving of time is also 
considered, aerial shipment becomes ac- 
tually cheaper for many things. 

Women’s dresses, made in New York, are 
flown to California shops on factory racks, 
arriving clean and unwrinkled, ready for 
immediate sale. Phonograph recorders are 

hipped completely assembled in carrying 
cases, their only protection a brown paper 
wrapper and a few strips of light wood. 

But the most important product traveling 
by air—at least to Midwest gourmets—is 

food. Maine lobster, shrimp from 
and Virginia oysters are being 


tively expensive with the old package—an 
ice-filled barrel that often weighed as much 
as its contents. So a light, iceless container, 


ing cardboard lined with 
ic film, was designed at Wayne Uni- 
versity’s Air Cargo Research Center. 
Before packing in the new case, the fish is 
cooled to 84 degrees F. The insulating box 
then prevents a temperature rise of more 
than about one-half degree per hour. Since 
seafood is never en route more than 24 


being stored 
tainers, shown below, for air ship! 
pocked 40 pounds to o bag, wi 
oture no foster thon half o dey 


goin temper- 
each hour. 


Packaged in this fashion, it con be left 


it is in no danger of spoiling before 
ery to the market, where it can again 
dl 

Seafood is not the only product to benefit 
from the new iceless package. A wide v 
riety of other perishables has been success- 
fully shipped in this manner, including d 
frozen turkey that arrived in Guatemala in 
perfect condition after a 51-hour trip from 
New York State. 

Like air freight, the frozen-food industry 
is demanding new and better containers 


from package engineers. Existing wraps 
are not completely satisfactory because 
many of them permit “freezer burn”=t) 


dehydration of frozen food when it is kept 
any length of time in a storage cabinet. The 
cold air in the cabinet is so dry that the 
natural moisture in the food, even though 
present as ice, actually evaporates. The 
solution to this problem seems certain to be 
the new materials that guard almost com- 
pletely against moisture vapor. Tests al- 
ready are being conducted of one package 
made entirely from heavy-gauge aluminum 
foil that transmits practically no moisture 
vapor. 

For home freezing, Pliofilm bags have 
been used. They, too, are highly vapor- 
proof, and can be sealed easily with heat 
from an ordinary flatiron. 

All these new packages, whether designed 
for frozen peas or hypodermic needles, are 
intended to get the product from the manu- 
facturer to the consumer more economically. 

If the cost is greater, the rise must be 
justified by a more useful package. Typical 


The complete assembly of parts needed to ship a generator ond 
protect it from tarnish, corrosion, rust and mildew is shown above. 
in storage indefi 
by Flexible Packaging Institute 


ly. 


be shipped ts. onchoraal 
to a baseboord to pro- 
fect Its vaporproof wrap. 
from punctures through 
9. Left: Bags of 
cat (deving open] 
cre ploced around the 
Card warns of 
ure in envelope, 


of expensive containers worth extra money 
are the reusable packages popular just be- 
fore the war. Now one electrical appliance 
manufacturer plans to bag all his washing 
machines in transparent plastic film. When 
the washer is sold, the wrapper goes with it 
to serve as a removable dust cover. 

But most packaging research is aimed at 
reducing costs. Long strides have been 
made recently in this direction with paper, 
‘one of the cheapest of all materials. Meth- 
ods developed during the past few years 
give paper practically any desired quality 
(PSM, Sept. "46, p. 75). 

Cheap or expensive, the postwar pack- 
age seems certain to be quite different from 
the wooden crates and barrels that only 50 
years ago transported almost all goods—dif- 
ferent and a whole lot better. END 
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Above, the Auto Dial beside o telephone: phantom 
finger ‘is pushing the lever that compresses the 

1g. Knob at the top has already been 
moved opposite desired number, aligning tele. 
phone-circuit contact with a brass disk inside case. 


NEW desk telephone directory not only 
finds the number you want but actually 
dials it for you. All you have to do is slide 
the knob on the face of the device, called an 
§_ Auto Dial, to the name you want, then préss 
the small lever at the foot of the machine 
‘When the lever returns to its normal p 
tion, in five or six seconds, your call is made 
and you pick up the phone 
The Auto Dial was invented by a German 
before the war. The only sample in this 
country is owned by Alfred Altman, Presi 
~> dent of the National Dairymen Association. 
The machine can handle any 50 telephone 
numbers desired by the user, and changes 
can be made at will 
The signals can be made up of any 
number of letters and digits, according to 
the system used in the local exchange. The 
regular hand dial on the telephone can be 
used in the ordinary way when the auto- 
matic device has been attached. 
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Underside of Auto Dial. Testh on och disk in 
columa at right have been 
code of one telephone numb 
hos brought the appropriate disk 
spring in the b 

volving column one turn. Teeth of the di 
create electrical impulses that dial numb 
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Roaster for Amateurs. Fow! up 
to six pounds and cuts of meat up to 10 can 
be roasted to an epicure’s taste by an ama- 
teur in the Rotiss-O-Mat. Basting and turn- 
ing are unnecessary. The meat has only to 
be spitted on a stainless steel skewer, fixed 
at one end by a holder to prevent slipping, 
and placed in the electric roaster. A motor 
turns the meat about three times a minute 
and a Nichrome element on the lid supplies 
the heat. A six-pound chicken takes about 
one hour and 20 minutes to cook, The 
Rotiss-O-Mat weighs 13 pounds, has a Bake- 
lite handle and heat-resistant glass sides, and 
can be put right on the dinner table. 


LECTRICAL APPLIANCES 


Kitehen Reminder. For the har- 
assed or absent-minded housewife the Chef, 
an electric alarm clock that can be set to 
buzz on the second, will guard against over- 
done food and jangled nerves. It allows her 
to leave the cooking for other tasks know- | 
ing that the alarm will warn her when the 
three-minute eggs, or the roast, are done, 
The right-hand knob sets the buzzer, the 
left one regulates the hour and minute 
hands. The plastic timer can be attached to 
the wall or placed on a flat surface. It is 
made by General Electric. 


Midget Germ Killer. No bigger 
than a walnut, a new ultraviolet-ray lamp 
has been designed by Westinghouse to kill 
bacteria and reduce food odors in refriger- 
ators. It is the first ultraviolet germ killer 
made in other than a tubular shape. Named 
Sterilamp, it costs about five cents a month 
to operate and burns only when the re- 
frigerator is running. It sells for $1.60 and 
will last a year, 


Brush Massager. Nylon bristles not 
only brush the hair but sage the scalp 
in the Gyra electric hairbrush. A_ plastic 
case houses a tiny motor that transmits a 
rotary action through a rubber gasket. The 
motion is picked up by the brush plate, 
which in turn causes the individual bristles 
to vibrate. For cleaning, the bristles can be 
removed by unsnapping two spring clips. 
The brush runs on AC or DC current. 
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of FM antenna at the Bell Telephone 
in Whippany, N.J., is shown at left. 
Built by Western Electric, it is 50 feet high. 


By WILLIAM P. VOGEL, Jk. 


MERICANS will hear more from FM in 
1947 than ever before. FM—frequency 
modulation—had more than 500,000 con- 
verts to staticless, noiseless, high-fidelit 
ception when manufacturing of sets was 
frozen in '42. By V-J Day more than $500,- 
000,000 worth of FM equipment was at the 
fighting fronts, and now commercial broad- 
casters, long hesitant about FM, have 
perked up. 

By last summer the applications to build 
FM ‘broadcasting stations exceeded the 
number of AM stations on the air when the 
war ended. As materials become available 
and manufacturers’ wheels turn, enough FM 
equipment to revolutionize U. S. radio can 
be poured out. 

FM will not be cheap. FM compl 
blanks out man-made and natural stat 
the circuit is properly designed and built 
FM has an audible range of 30 to 15,000 
eycles without distortion—if it is fed into a 
high-fidelity amplifier and well-baffled loud- 
speaker. But these components are expen- 
sive. The best guess in the trade is that you 
will have to pay $350 to $400 for the best 
kind of FM, with AM and short-wave re- 
ceiver, plus an automatic phonograph 
record-changer. Pri me down 
later, possibly to around $275 without 
phonograph equipment. And as they drop 
they will undoubtedly change the whole 
nature of radio-set buying 

FM will create a secondhand market in 
radios just as the automobile industry cre- 
ated a used-car market. A good FM set, 
after a few years of use, still would have 
plenty of life left and could be sold for half 

siasts are counting on the 


growth of 
receivers into the hands of the public. 

“Why should I,” you ask, “sink so much 
money into an FM set to get high notes 
when I always tum down the tone on my 


Oldest of all FM antennas is W2XMN's tower ot 
Fight. It wos built by Maj. Edwin H. Armstrong, 
inventor of FM, at Alpine, N.J.; first used in 1939. 


AM radio because I don’t like high notes?” 

Radio engineers answer that you never 
have really heard high notes over a radio 
until you have heard them over an FM 
radio, Maj. Edwin H. Armstrong, who in- 
vented FM, says AM inherently distorts 
sounds through a process known as cross 
modulation. That is why, he adds, ordi- 
nary sets sound like radios and FM sets 
sound like musical instruments. 

The technical difference between AM 
and FM is in the way the wave is changed, 
In AM the power of the wave is changed 
in proportion to the power of the sound 
wave to be transmitted, but the frequency 
never changes. It is like a searchlight 
trapsmi ages from ship to ship. A 
shutter cl nsity of the light 
the 
ney never changes). In FM 
varied but not the power. 
In this case the searchlight would have 
no shutter (constant 
would be transmitted by changing the color 
of the light from red to blue to yellow to 
violet to green (varied frequency). 

FM is inherently a better method. of 
broadcasting. It works through the worst 
thunderstorm or next to a powerful electric 
generator. FM, in fact, has often been said 
to be the only way to broadcast silence. 
It has high selectivity and completely blanks 
out everything except the desired station 
reception never fades, because the strength 
of the signal is constant. 

A greater variety of programs will even- 
tually be broadcast by FM. Stations oper- 
ated by companies that own AM stations 
may simply rebroadcast the usual network 
fare. But the Federal Communications Com- 
mission has many applications for FM sta- 
tions to serve special listening groups. In 
New York, several FM stations already are 
serving up a steady flow of special features. 
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FM station WYGN’s superturnstile, batwing RCA 
antenna, shown below, sits atop the world’s third 
highest building, in New York City. The ontenna 
can simultaneously transmit television, facsimile and 
FM. It is 950 feet above sea level and its signal 
covers 9,000 square miles. It has de-icing equipment. 


POPULAR 
130 science 


Plug in on power, hook onto on antenna and the 
REL one-kw. FM transmitter (above) is on the air 
It is typical of the new packaged units 


The difference in AM and FM radio transmission is 
illustrated in the diagram below. Static impulses 
ore of essentially the some character os AM im- 
pulses; it is impossible for an AM receiver to dis- 
finguish between the two, x0 the loudspeaker emits 
both. FM eliminates static by transmitting im 
pulses of a different character. Diagram shows how 
in FM transmission the sound wave's electrical twin 
rides inside the carrier wave. Static rarely pene- 
trates the envelope thrown around the FM impulse 
When FM 
the sound wave comes out clean and clear, 


receiver strips off carrier envelope, 


EQUIVALENT 


SOUND WAVE J uectRical WAVE 


FM fans in the East this year will probably 
have a good 30 stations to pick from. In a 
few years the whole country will get net- 
work coverage. FM stations that now re- 
broadcast AM programs eventually will 
have to hatch new ideas. The FCC may 
order in 1947 that at least two hours a dat 
be devoted to independent FM program- 
ming. 

FM ties in well with television. The 
sound accompanying television pictures is 
broadcast on FM. Television and FM, more- 
over, use the same type of antenna: simple 
dipoles placed as high as possible, the 
crossarms set broadside to the direction of 
the transmitters. If you live near a pow- 
erful FM station you probably can get by 
with a loop antenna inside the house, but 
your selection of stations will be cut down. 

Another running mate of FM is facsimile. 
About a dozen stations broadcasting printed 
newspapers and other programs are already 
operating or being tested in various parts 
of the country. As high-frequency trans- 
mission of text and pictures is developed, 
the FCC will probably allow “multiplex” 
transmission—simultaneous se ding of en- 
tertainment and facsimile (PSM, “46, 
p. 86). While you listen to your FM pro- 
gram, your FX printer will produce a news- 
paper for you to read—or the program 
could be supplemented simultaneously by 
facsimile pictures, maps or diagrams. 

FM has had a rugged childhood. It was 
consistently cold-shouldered by the big 
radio networks—they feared it might upset 
their well-built applecarts. After the war, 
the FCC ordered FM’s frequency band 


canner Wave 


WAVE CAUSED 
By stan 


changed from 42-50 to 88-108 megacycles 
—a new region of the radio spectrum unex- 
plored until its use during the war—and it 
took set and equipment makers a year to 
perfect vacuum tubes and circuits to deliver 

h power in the new band. Only 500 
sets a day were being turned out last June, 
but about three times that many were made 
in October. 

Now, if you want to build an FM station, 
you can buy a completely packaged trans- 
er of from one to 10 kilowatts, Later 
this year you will be able to get bigger 
to 50 kw., and little 250-watters, 
for use in rural communities. 

Some enthusiasts predict that in three to 
five years FM will have replaced AM 
broadcasting, except for a few clear-chan- 
nel stations serving certain areas, The rea- 


Many cities and 
them because there 
simpl nough on the air, But 
there is plenty where FM lives. The power 
of FM stations can be controlled so that 
each station covers only a special service 
area, Besides, FM broadcasts on adjacent 
frequencies do not overlap. It appears from 
scientific studies that 5,000 FM_ stations 
can be comfortably housed in the 88-108 
megacycle band, each operating on the 
ample band width of 200 kilocycles. 

Thus, FM makes it possible for all kinds 
of groups to provide programs for all kinds 
of listeners. A farm organization in the 
Dakotas could blanket its area with farm 


RESULTING CARRIER 
WAVE WITH SOUND 
{AND STATIC 
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programs without interfering with a labor 
union in Pittsburgh. A church in Salt Lake 
City could offer religious programs without 
interfering with the San Francisco Board 
of Education. 

Major Armstrong got on the track of FM 
in 1924, after radio experts had given up 
hope of licking static. They recognized 
that static was essentially just what an AM 
signal was, and they never could disen- 
tangle the two. Their only recourse was to 
pass an ever-narrower AM band into the re- 
ceiver and to increase the power of AM 
transmitters. Armstrong saw that a differ- 
ent kind of wave was needed. 

He was a professor of electrical engi- 
neering at Columbia University, trained by 
the great Michael Pupin. He had invented 
three basic radio circuits—the regenerative, 
superregenerative and superheterodyne. 
But, to conquer static, he discarded mathe- 
matical equations in favor of physical con- 
cepts. Instead of trying to narrow the band 
width he deliberately widened it. And to 
impress music or speech on his wave, he 
fixed on frequency modulation, an idea at 
which experts had long sneered. They be- 
lieved it would keep out high frequencies 
and produce unbearable distortion. 

By. 1933 Armstrong was ready with 
wide-band FM. A year later his tests at 
two kilowatts on 44 megacycles convinced 
him that FM was a natural, He wrote in 
his log: “An era as new and distinct in the 
radio art as that of regeneration is now upon 
us.” But he was snooted by the industry. 
If Armstrong had been a poor man, FM 
might have been squelched, but he was able 


This block diagrom illuste 
AM and FM 1 


1s the difference between 
Above is the ordinary 


to Spend more than $500,000 on the further 
development of FM. He built his own sta- 
tion, W2XMN, in Alpine, N. J, to prove 
FM was as good as he said it was, 

The Alpine station started test broad- 
casts in 1939. It proved Armstrong's claims. 
The next year FM was granted commercial 
status at 42-50 megacycles. Independents 
and AM station owners began to put in FM 
transmitters. With those who heard it, FM 
caught on at once. It was stable; it was 
cheap to install and operate. To certain 
parts of the country, such as New England, 
where AM reception was poor because of 
the rocky terrain, FM was a boon, Embryo 
FM networks using radio-relay links set the 
pattern for expansion. State police organi- 
zations took over FM and successfully used 
it in their work. The Army Signal Corps 
subjected FM to grueling tests and found 
it far superior to AM for military communi- 
cations. 

FM should have been all set to go when 
the war ended. But the strange politics of 
radio boxed it in. Last May, FCC Com- 
missioner Clifford J. Durr, FM's leading 
official sponsor, said: “Conditions could not 
be more ideal for launching a new servic 
But there seems to be a disturbing inclina- 
tion on the part of radio to cling to its old 
system of aural broadcasting, rather than to 
give free rein to a new system. The new 
system is admittedly superior, but it means 
newcomers and, hence, new competition. 

The Commissioner may have awakened 
the radio industry, for FM is now humming 
and seems likely to be the star of this year’s 
radio show. END 


AM circuit; below, an FM circuit, showing different 


components necessary to get static 
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WOBBLNG OF 
Disk CAUSES 
SPINOLE END 
7O CIRCLE, 
TURNING 
This SPOER 
ANO ITS 


6 VA 


HOW ONE NUTATION OF MEASURING DISK C 


Cutaway at top of page shows how a disk-type 
water meter works. Water enters meter at right 
and flows around gears to entrance, at left, into 
measuring chamber. There it wobbles the top- 
like disk and leaves chamber at exit behind, but 
separated from, the entrance. The wobbles of 
the disk spindle engoge the teeth of shaft above 
and rotate it. Gears carry the rotation to top 
of meter, where turns are recorded in cubic 
feet on face dials. Inset shows details of 
meosuring chomber and disk. 
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AUSES ONE ROTATION OF SPINDLE END 


Diagrams just above exploin disk action: (1) 
water enters ot left and fills spoce above tilted 
disk; (2) pressure of water above disk tilts it 
toward the reader, lifting edge ot intake so that 
woter enters beneath disk; (3) pressure beneath 
disk now forces edge upward at intoke, while 
water above disk continues toward (4) 
pressure beneath disk tilts it away from 
and water above disk escopes. At the so 
fime, more water enters to restort cycle. 

le tip has made complete circle. 


VatvE box - 


Set WORMAND-PION DRIVE 


Todoy's gos meter works 


first one 
built in U.S. in 1832. 
Gos enters through rear 
pipe and pressure forces 
it through valve box 
into lunglike leather 
‘ophragm. As gos 
flates the diaphragm it 
lo 


To stove, ere 


Diarweaam Prana 
MOVEMENTS for 


train carries turn of rod 
to diols, and ot the 


wine as some time changes the 
valve so that gos leaves 

meas lung for outlet, whi 
canoes Suanen more gos enters cham- 
a. ber cround lung. Two 
EHSEEE lung-ond-chamber units 


COUAPSE 


[AS FRONT DIAPHRAGM COMAPSES, 
SOLAUSTING GAS THROUGH OUTLET, 
GAS AT eT PeeSSURE FROM VALVE 


It is made 
in various sizes to mea: 
ure volumes up to | 
500 cubic feet on hour. 


AS ETERS ORK 


How valves work: Here gas flows into 
chamber, while valve is pushed to right 
to allow gas to exhaust from lung to 
outlet. Rod at top right, octivated by 
collapse of lung, will then push vol 
to left, allowing gos to leave chamber 
while fresh gos enters diaphragm. 


Drawings show how lungs and chambers alter- 


nately fill ond exhaust. In No. I. left-hand 
lung is swelling as gos pours chomber 
is exhausting contents to outlet; in right-hand 
unit the opposite is hoppening. No. 2 shows 


second port of cycle. Two units ore used to 
make process continual. 
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A WATERPROOFING CEMENT for brick walls, 
developed and put on the market by Martin and 
Milton Psaty, of Brooklyn, N.Y., is intended to 
protect interiors against peeling paint and plaster 
caused by seepage of moisture. Sold in powder 
form under the name of Brix-fix, the product is 
easily mixed and applied by the amateur. 


SECTIONAL STAIR UNITS that combine tread and 
riser in one piece of steel are being produced by 
the Home Ola Corporation, of Chicago. Each unit 
is punched and slotted for screws and bolts, making 
it possible to assemble an entire stairway in about 

min. A standard unit is 36” wide with a net 
tread of 9” and a 7%” riser. The lip extending 
above the tread has a 1%” slotted hole through 
which bolts secure the lower unit to the one above. 
This slot permits adjustment for the height of the 
rise to the extent of 1” per unit, from 7” to 8”. 


APPLICATION OF D.D.T. to window screens can be ac- 
complished with greater ease through use of an applicator 
manufactured by the Nash and Kinsella Laboratories, Inc., 
of St. Louis, Mo. The applicator has a screw top that fits 
any standard bottle of the insecticide. When the bottle is 
_ tilted in use, the insecticide 
pours into a nonrusting metal 
channel and saturates a felt 
material that spreads it evenly. 


ONE TABLESPOONFUL of cof- 
fee, tea, or similar food sub- 
stance is quickly and accurate- 
ly measured by a device mar- 
keted by the Ammaco Products 
Company, of St. Paul, Minn. Known as the Ammaco Dis- 
penser, it comes in two sizes for screwing on standard mason 
or coffee jars. In use, the jar is inverted and one movement 
of a lever releases an exact tablespoonful of coffee, tea, cocoa, 
baking powder, powdered soap, or similar material. 


A HOME AUMIDIFIER made by 
the Modern Equipment Company, 
Bloomfield, N. J., is shown below. 
Water vapor that it produces is 
said to permeate the air completely 
in a moderate-sized space. It is 


portable and there is no installa 
tion problem since all that’s needed 
is an electrical outlet. 


THIS RAZOR was designed to over- 
come some of the inconveniences 
of the ordinary safety type. It con- 
sists of a hollow, four-bladed shav- 
ing head and a detachable handle, 
both of which fit into a compact 
case. When the factory-attached 
blades are dull, the shaving head is 
discarded and an inexpensive re- 
placement purchased, the only per- 
manent parts being the case and 
handle. Packed in the case, the 
razor is easily carried in a pocket. 


DESIGNED TO FIT THE HAND, the sink-size wash- 
board above 1s made of wood with an aluminum 
rubbing surface. In use, the curved handle is held 
with the left hand while the right scrubs stockings, 
Ingerie, etc. The distributor is the Midwest Broker- 
age Company, Minneapolis, Minn. 


USING CATCHUP di- 
rectly from the bottle 
usually is eloppy. This 
gadget, distributed by 
the W & E Sales Co., 
Inc., of Los Angeles, is 
intended to make catch- 
up dispensing easier and 
give better control of the 
amount obtained. It con- 
sists of a pump that op- 
erates when a spring-re- 
tured plunger in the 
cap is depressed. 


A BOOK MARK made by Sapphire Products, New 
York, automatically keeps your place as you pro- 
gress through a book. A marking tongue flips up 
when you turn a page but quickly returns, A spring 
also draws the dha toward the back of the book. 


a 
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m of the 
B and B Specialty Co. of 
Rossmoyne, O., which plans 
to make two new tricycle 
scooters, one a light pickup 
and the other a delivery ve- 
hicle, as soon as materials 
are available. Both models 
are powered by two-cylin- 
der, 10-hp., air-cooled en- 
gines that give a top speed 
of 35 m.p.h. and 65 miles | 
per gal. Capacity is 500 Ib. 2 


WITH THIS NEW CAR HEATER you just 
push the button to select the temperature 
desired, A thermostat then maintains that 
warmth, automatically adjusting the gaso- 
line-burning “Motorola” heater. Cowl and 
under-seat models are made by the Galvin 
Manufacturing Corp. of Chicago. 
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SINGLE-UNIT IGNITION SYSTEM, Com- 
bining coil, condenser, and distributor in 
one plastic-cased part, this new unit simpli- 
fies low- and high-tension wiring. The 
2K-Ib. “Uni-Power” has an aluminum cover 
to provide radio sh vell as dust 
and moisture protection. Equipped with 
centrifugal spark advance and a neon light 
‘on the rotor arm, it can be used on a 
01 automobile engines, reports the La Pointe- 
Plascomold Corp., Unionville, Conn, 


Bia 1m 
eee th ans APPEARANCE 
mre) DISAPPEARS. 


ON GREEN LIGHT ON RED LIGHT 


A TRAFFIC SIGNAL that catches motorists 
trying to sneak through on the last seconds 
of yellow has been developed by a Detroit 
inventor, John J. Hammer. To prevent con- 
fusion from reflected sunlight, only one lens 
faces in each direction. The lens itself moves 
to change from red to green. The yellow 
warning signal is a small light that travels 
clockwise around the green disk and turns 
red just before completing its circle. 


1. COLD-WEATHER STARTING in an un- 
heated garage is often made easier by heat- 
ing the engine independently. One way is 
to mount an infrared heat lamp under the 
hood and direct it on the bottom of the 
radiator. It will warm the engine in a short 
while, In very severe weather, it can be lett 
on all night.—Hanny Mornus. 


2. A TROUBLE LIGHT can be made of a dis- 
carded sealed-beam lamp if a test shows one 
filament still to be good. Mount the lamp in 
a box and solder on two long wires ending 
in clips—A. G, BELESON. 


3. ELECTRIC FUEL GAUGES, which some- 
times give trouble when the tank float arm 
makes an imperfect ground, can be repaired 
by soldering a jumper on the arm and rheo- 
stat housing. To test the old ground, remove 
the unit and connect it in series with a 
flashlight VAN ALLEN LYMAN. 


4. CLEANSING TISSUES for use on a wind- 
shield, lenses, or soiled hands are con- 
veniently held in banding-iron brackets un- 
der the dashboard. An empty box can be re- 
moved and a new one put in by spreading 
the bracket arms.—S, P, MEEK. 


FLEXIBLE WIRE 
~~ SOLDERED ON 
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How to Get the Most Out of 


SYNTHETIC TUBES 


By Walter E. Burton 


‘HAT much of the nation’s motor traffic 
rolls on air in synthetic-rubber tubes is 
proof enough that these tubes are practical. 
But to many a motorist they are as much 
a mystery as the A-bomb. He isn’t quite 
sure how to mount these new inner tubes, 
is a little doubtful on the care they re- 
quire, and often is at a complete loss when 
he has to repair a puncture or other leak. 
Some facts, straight out of the laboratories 
and factories where synthetic tubes were de- 
veloped, may create a closer acquaintance. 
There are four main kinds of inner tubes 
in use—natural rubber, GR-S, butyl, and 
_neoprene. Many natural-rubber tubes date 
from prewar make. GR-S tubes are going 
out of the picture. Butyl tubes are the most 
widely made and may be the leading tubes 
of the future, no matter how plentiful nat- 
ural rubber becomes. Neoprene tubes are 
not yet made in large quantities. 

The initials GR-S stand for Government 
Rubber—Styrene. During the war this syn- 
thetic was made in Government plants by 
the copolymerizing of butadiene and ‘sty- 


soap is brushed on the exposed area 
ted tube ond for 2” down in the 


Aq 


Vegetable. 
of the 
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rene and was widely used for tires. Con- 
trary to some belief, it is not highly re- 
sistant to oil. GR-S tubes are marked with 
a red stripe on the rim area. 

Butyl rubber made in Government plants 
was known as GR-L. It is a synthetic formed 
by copolymerizing isobutylene with small 
quantities of isoprene or butadiene. Butyl 
tubes are marked with a blue stripe. 

Neoprene produced in Government plants 
was known as GR-M. It is made by poly- 
merizing chloroprene (monochlorobutadiene) 
and has good oil resistance. The identifica- 
tion stripe is yellow, 

This is about how the picture shapes up 
now: Passenger tubes of all sizes and truck 
tubes up to 8.25” cross section are to be 
made from butyl; larger tubes and special- 
purpose passenger tubes, such as Life 
Guards, Puncture Seals, and Life Protec- 
tors, of natural-rubber compounds, 

Why tire and tube technicians believe 
butyl tubes are here to stay is revealed by 
a comparison of the properties of GR-S, 
butyl, and natural rubber. These compari- 
sons, and other data given here, are based 
on information compiled by inner-tube tech- 


Mount the tire on the rim, inflate to recommended 
pressure to seat the beads, deflate, ond reinflate. 


‘Make sure there is no grit on the tube or i 
the casing. Insert the tube, inflote until 


it is 
nearly rounded out, and replace the valve cap. 
Photos by Firestone 


nicians of The Firestone Tire & Rubber Co., 
B. F. Goodrich Co., and Goodyear Tire & 
Rubber Co. 

In tensile strength butyl is but slightly 
inferior to natural rubber, while GR-S is 
only half as strong. Butyl can be stretched 
14 percent farther than natural rubber, 
GR-S 10 to 15 percent less. Resistance to 
tear by butyl is essentially equal to that by 
natural rubber, while GR-S has but 55 to 60 
percent of the resistance. Air diffusion or loss 
through GR-S is half as rapid as through 
natural rubber; through butyl it is only 5 
to 10 percent as rapid. 

You may have heard that, because butyls 
hold their air so well, they need not be in- 
flated with the regularity or frequency of 
natural-rubber tubes, Tire technicians warn, 
however, that pressure should continue to be 
checked every week or so because of the 
possibility of leaks for other reasons. Syn- 
thetic tubes are more likely to be damaged 
by pinching and other underinflation evils 
than natural rubber, and it is even more im- 
portant that leaks be discovered and re- 
paired as early as possible, 

One secret of getting maximum service 
from synthetic tubes regardless of type is 
proper mounting in the casing so they won't 
be stretched too thin at the rim and tire 
bead. Proper lubrication with a vegetable- 
soap solution and an inflation-deflation rou- 
tine are the methods recommended by the 
Rubber Manufacturers Association, Inc., and 
tube manufacturers. Follow their sugges- 
tions yourself, and if a serviceman does the 
job watch to see, for instance, that he 
doesn’t skip deflation and reinflation. 

Here are the six steps recommended: 

1, Remove the valve core and use the 
valve cap to hold air in the tube. After mak- 
ing sure that the inside of the casing and 
the outside of the tube are free of grit and 
other foreign material, insert the tube in the 
casing. Inflate until the tube is nearly 
rounded out and replace the valve cap. 

2. Dissolve enough neutral v. 
soap to make a decidedly “soapy” 
apply it with a brush or cloth to the visible 
portion of the tube and for about 2” down 
the sides of the tube inside the casing. Soap 
also the inside of the casing for the same dis- 
tance and soap both surfaces of the flap 
used with flat-base rims. Do not use so 


FLAT-BASE 
RIM 

Brush vegetable-oil soap Soop down about 2” be- 

‘on areas thown in color. tween tube ond cating. 
Inflate to full pressure, ‘The beads snap in place 
deflate, and reinflcte. ct the first inflation. 
Soap ond two inflotions Thinly stretched parts 
avoid uneven stretching. will weor prematurely. 


From Rubber Mig. Assn., Ine. 
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Warr e-nipsep surfacing is put on 
the new synthetic butyl inner tubes 
of the United States Rubber Company. 
The extra butyl is said to crowd 
around a puncturing nail and thus to 
reduce the rate of air escape. This 
allows a car to be driven farther be- 
fore stopping for a repair, 


much soap that it runs down into the tire. 

8, Center the tire on the rim, keeping 
the beads out of the rim well of a drop- 
center rim. Inflate to partial pressure, sup- 
porting the tire with the hand so it will not 
hang loosely on the wheel. 

4, Manipulate the valve stem until it is 
centered in the hole. Pull it firmly against 
the rim and hold it there while the tire is 
being inflated to recommended pressure. 

5. Deflate the tire completely by simply 
removing the air hose. Then replace the 
valve core in the stem. 

6. Reinflate to recommended pressure. 


You need not worry about centering the cas- 
ing on the rim. The first inflation forces 
the beads to seat themselves, But during 
this step the tube is often stretched un- 
evenly, and a second inflation is necessary 
to give it a chance to adjust itself. 

Warning: When the core has been re- 
moved from the valve, inflation with a high- 
pressure air line that has no pressure-regulat- 
ing device may prove dangerous. The sud- 
den entrance of air at high pressure may 
snap the beads against the rim with such 
force that they will be damaged and later on 
may cause a blowout. Sudden inflation has 
also been known to cause a tire to explode. 
Though removal of valve cores is common 
practice, it may be better for the novice to 
leave them in as a safeguard to restrict the 
valve opening if he uses an air hose having 
no pressure control. 

When a synthetic tube is inflated out of 
the casing, as in testing for a leak, be care- 
ful not to admit so much air that the tube 
be stretched beyond its original size. 
Once so stretched, a synthetic tube hardly 
ever comes back to size. 

The care given a natural-rubber tube is 
also required for one of synthetic rubber. 
That is, inflate to recommended pressure, 
always use a cap on the valve, and check 
pressure regularly, 

Patches are made on synthetic tubes in the 
same manner they are on natural-rubber 
tubes, except that for injuries 1” or more 
long GR-S tubes require a reinforcement 
patch on the inside. Both hot and cold 
patches can be applied successfully. Tire 
manufacturers recommend heat-vulcanized 
patches for permanency. Motorists who 
still have on hand hot or cold patches made 
of prewar rubber should not use them on 
synthetic tubes, but save them for repairs 
on tubes of natural rubber. 

For GR-S as well as butyl tubes having 
punctures or holes less than 4” long, trim the 


LARGE INJURY 


|. BUFF AcRoss_ TUBE FOR I" 
ALL AROUND EDGE 


L.ROUGHEN INSIDE 
FLAP 2” ALL AROUND 


Z.CLEAN INSIDE AND 
‘OUT WITH SOLVENT 
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After a small hole is trimmed, on area is buffed 
‘A" larger thon the patch, ond cement is appl 


edges to remove sharp corners where a te: 
might start and roughen an area about 4’ 
larger around than the patch will be. Al- 
ways buff at right anyles to the grain of the 
tube, which runs 
cumference, to avoid the possibility 
ing a split. Remove the surface glaze, but 
do not cut or scratch the tube deeply. 

Clean the roughened area with solvent or 
cold-patch rubber cement worked in with a 
knife blade. Wipe or scrape off excess ce- 
ment. Spread more cement over the area 
and let it dry, 

For nail holes and the like a prepared 
round patch with a beveled edge can be 
used. For other holes a patch to extend 
1” beyond the edge in all directions, and 
bevel the outer edge of the patch at about 
a 45-deg, angle. Center the patch over the 
hole and roll it into good contact with a 
roller, fruit jar, tin can, or the edge of the 
repair kit, 

A method of applying an inside as well as 
an outside patch to a large injury in a GR-S 
tube is shown in the drawings below. Note 
the dumbell appearance of the trimmed hole 
to avoid sharp corners at the ends. 


Drowings adopted from Goodrich ond Firestone 


Photos by Goodrich 
When the cement hos dried, o beveled-edge patch 
is centered over the hole and rolled down hard. 


The inside of the tube is roughened as well 
as the outside, washed clean with solvent, 
and coated with vulcanizing cement. A cold 
patch 1” larger than the injury in all direc- 
tions is dipped in solvent, inserted, and 
pressed down on all edges when dry. 

Next, the injury is filled with quick-cure 

gum, and a sheet of quick-cure gum 
is applied on top and rolled down firmly. 
This final patch should be %” larger than 
the hole in all directions. As the final step, 
the repair is vuleani 

The same method may be followed for 
holes larger than 4” on butyl tubes and for 
those between 4” and 1” on GR-S tubes, 
omitting the inside patch and gum fill. 

Though it may be preferred to take vul- 
canization jobs to a service station, a motor- 
ist can get satisfactory results with a vul- 

ized-putch kit. He should specify in pur- 
chasing it whether the patches are to be used 
for synthetic or natural-rubber tubes. When 
the largest patch won't cover the injury, two 
or more may be applied in succession, After 
the first is placed, roughen purt of its outer 
surface, and apply the second patch to over- 
lap it 4” or more. 


CROSS SECTION 
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EL MOWBRAY runs a farm 
quite a distance from our 
town, but he stops at the Model 
Garage to fill up with gas whenever 
he is down our way. In the course 
of the past 10 years he and Gus 


have built up a strong friendship. 

One winter morning Gus looked 
up from a job in.the shop and saw 
Mel's car through the window, so 
he strolled out to the gus pump for 
achat 


Stan Hicks. the Model 
monkey, had been 
checking Mel's oil and was holding 
out the bayonet gauge for the big 
farmer's inspection. 
“All right, put in a quart,” \ 
told him sourly s 
“My car is using a lot of oil, 
complained, “a quart every 2 
miles. 

“How long has that been going 


on?” Gus asked. 
“Oh, just the last couple of 
weeks,” Mel replied absently. 


“Ie’s probably your winter oil 
Gus said reassuringly. “This un 
warm weather thins it out 
ly. If you don’t notice an im- 
mt when it turns colder, 
you'd better have a check.” 

Then he changed the subject as 
Mel nodded because Mel has abw 
had repairs done at the conntr 
his 


that washing machine for Mrs. Mow- 
bray yet?” he asked 
Mel shook his he: 


. a disappointed look 
on his ruddy face. “That’s what I came to 
town about,” he said. “We've been prom- 
ised the machine for the past six months, 
and now the dealer says we'll have to wait 
another month at least.’ 

He paid Stan for his gas and oil and got 
into his car. “Stop by and visit us when 
you're out our way,” he told Gus cordially. 
“Mary says to tell you she hasn't, forgotten 
how to bake pic 

Gus’s grin was full of fond recollection. 
“Ll be dropping in one of these days, all 
right,” he promised. “Tell Mrs. Mowbray 
her pie is worth a trip twice as far.” 

That day arrived some three weeks later. 
The unseasonable weather had changed, and 
to balance his books Old Man Winter had 
sent along a heavy snowfall and followed 
through with a seemingly endless succession 
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ter toke the word of a man who knows," Elmer 
you wait too long and ruin your « 
lame me. She's pumping oil, | tell yo 


of days on which the mercury never climbed 
as high as the freezing mark. ‘ 

Gus had been on a business trip and was 
driving home when he reached the cross- 
roads near Mel's little farm late on a bitter 
afternoon. The red sun had sunk below the 
hills to the west, leaving behind a gray- 
green sky against which the bleak pines on 
the snow-clid ridge stood out black and 
hard. A little tired and a lot hungry, Gus 
pictured himself in Mel's old- 
kitchen, a wood fire blazing in the big range, 
stout, rosy-checked Mary Mowbray 
¢ a steaming pie from the oven. He 
turned from the clean-swept concrete high- 
way to the snow-rutted country road, 

After 20 minutes he came to a Roplar- 
bordered lane leading from the road a 
couple of hundred yards to Mel's farmhouse, 


“GUS drops 


Gus looked up the single set of ruts and saw 
a strange car at the house. 
‘Guess I'd better get out and walk,” he 
said half to himself. “There's no way to get 
past that fellow, and I don’t want to back 
the whole way down here.” 

A biting wind smacked him in the face 
as he got out of his car. He bowed his head 
and started trudging. Pretty soon his eyes 
caught a small dark spot on the ice-glazed 
snow halfway between the deep ruts. ‘Then 
100 feet farther on he saw another, and 
then another, another, and another, all 
about the same distance apart. 

Gus was near the house when Mel came 
out with a sharp-featured young man who 
was wearing a sporty overcoat over coveralls. 

“Hello, Gus!” Mel boomed. “You're a sight 
for sore eyes. Come on in and have supper. 
But where's your car?” 

“Down at the far end of your one-way 
street,” Gus grinned. “I didn’t think there 
was room for two of us to pass.” 

The young man looked inquisitively from 


| for PIE 


By MARTIN BUNN 


Gus to Mel, but the farmer, though his face 
grew a shade redder than years of sun and 
wind had tumed it, made no move to intro- 
duce his visitors. 

“Thanks for bringing the battery over, 
Elmer,” Mel said. “I'll have to think about 
that other job.” 

“Better take the word of a man who 
knows,” Elmer snapped. “If you wait too 
long and ruin your car, don’t blame me. 
She's pumping oil, I tell you. That war gas 
and oil filled your piston-ring grooves with 
gum, and the rings can’t move—the oil just 
blows past them.” 

“But $90 is a lot of money,” 
murred. 

“Sure it’s a lot,” Elmer agreed, “but it’s 
easier to pay for tearing down your engine, 
cleaning out the grooves, and installing new 
rings than it is to get a new car.” He turned 
to Gus. “Am I right, mister?” 

“Well,” Gus hedged, “new cars are hard 
to get.” 

“You're right, they're hard to get,” Elmer 
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Mel de- 


snorted. “I'll take you down to the road, 
mister, if you want to drive your car 

“Thanks,” Gus said, and got in with him. 
“Tl be back in a minute, Mel.” 

“Peters is my name—I'm in the automo- 
tive line,” Elmer announced importantly as 
he let in his clutch. “I do business up here 
in the sticks, but I do it in a big-shop way. 
My toughest job is selling these farmers 
preventive maintenance. Mowbray’s car, 
for instance, is pumping oil—” 

“Have you tested it?” Gus asked inno- 
cently. 

“Test!” Elmer retorted scornfully. “I 
know what's wrong without wasting time 
on tests.” 

“That's a gift,” Gus said mildly. 
thanks for the lift.” 

Elmer regarded him with suspicion. 
here on business, mister?” he ask 

“No, just paying a social call, 
plied, and got out. 

He drove his own car slowly back to the 
house, his eyes on the snow between the 
ruts, Mel was waiting 
at the door, and Mrs. 
Mowbray ‘welcomed 
him in the kitchen 
with: “Supper’s on the 
table, Mr. Wilson. 
Make yourself at home 
and fall to.” 

Gus did that with 
a right good will. Mel 
was looking worried, 
but his wife chatted 
happily. Then after 
dessert—her famous 
deep-dish apple pie— 
she burst out with a 
piece of news. 

“The dealer phoned 


“Well, 


“Up 


Gus re- 


‘Gus crawled under the cor. “Push the 
lantern a little closer so | can see 
the crankcase pan,” he said. 


today,” she beamed. “He has the washing 
machine.” 

Mel mumbled something and then, when 
Gus had finished his coffee, he led the way 
to the parlor. “I hate to disappoint Mary,” 
he told Gus quietly. “But $90 to repair the 
car means no washing machine.” 

Gus lit his pipe. “Mel,” he said, “I'm 
going to do something I've never done be- 
fore—butt in on another shop’s job. Can 
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I take a look to see what’s wrong with that 
car of yours?” 

“OF course,” Mel agreed eagerly. 

They went into the barn, Mel with a 
lighted lanterm. Gus had him race the en- 
gine while he watched the exhaust. There 
was no telltale blue smoke. Then Gus 
crawled under the car. “Push the lantern 
a little closer so I can see the crankcase 
pan,” he said. The bottom of the pan was 
streaked with wet oil. 

Gus backed out from under the car, got 
a socket wrench from his own tool box, and 
crawled back under. The first pan bolt he 
tried required a full turn to tighten, and 
some were so loose they took more than 
two full turns. 

“Go ahead and buy Mrs. Mowbray her 
washing machine,” Gus grinned as he got 
up, brushing his trousers. “You aren't going 
to have any more trouble, The oil-pan bolts 
are apt to loosen up and cause a leak on 
almost any car after it’s been driven for a 
time—sometimes from vibration, sometimes 
gasket shrinkage. 

“But how did you 
know what to look 
for?” Mel asked be- 
wildered. 

“LT saw you had 
k when T was 
ng up your 
lane,” Gus told him. 
“It ‘was yours, all 
right, because there 
were no more spots 
after Elmer drove 
down—just one spot 
every hundred feet.” 

“Doesn't sound 
like much of a leak,” 
Mel said doubtfully. 

“No?” Gus went 
on. “Well, a drop 
every hundred feet 
is 50 drops a mile. 
you used up a quart every 200 
miles, Let's see, 200 times 50. I don’t know 
how many drops there are in a quart, but 
10,000 drops make a lot of oil.” _ 

Mel grinned. “Gus,” he said, “you're the 
best friend I've ever had. Make out your 
bill, and I'll pay you—even if it's $90.” 

“Bill?” Gus laughed. “I'm not on shop 
time now. Just call the job my thank-you 
gift to Mrs. Mowbray for the pie. And when 
she gets that washing machine, she'd better 
invite me back here for another slice.” 


MECHANICS 
HANDICRAFT — 


¢ Two-Tube Hi-Fi Receiver 

¢ Flexible-Shaft Tool 

+ Jewelry Molded of Dental Silver 
« Animal Photos by Flash 

+ Chemistry of Emulsions 
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Coffee 
Table 


IN THE 
MODERN TREND 


by BERNARD |. BELL 


A tion piece, this flower-hold- 
ing coffee table can be made from a few lengths 
of wood’ and one piece of plate glass, Its simple 
lines fit it to period as well as modern furnishings. 

For the legs, 1%” by %” stock is needed. The upper 
portions require 14” lengths, and the feet 6” lengths. 
The ring center is cut from a 10” square of %” solid 
wood or plywood. 

The first step in construction of the legs is the 
preparation of a full-size profile pattern. Then the 
angled joints between the two pieces of each leg 
can be cut and checked against the pattern. The 
matching surfaces of these joints should be sanded 
perfectly smooth and flat to insure a tight glued 
bond. Afterwards cut the slots for the Y-shaped 
splines that lock together the two parts of the legs 
and the center ring. 

The curved sides of the upper legs are laid out 


CUT CURVES 


© 


DIRECTION 
OF GRAIN 


he 
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from the pattern, Saw the taper first, tack 
back the removed portions with fine wire 
brads driven into the sections outside the 
curves, and cut to the profile curve on a 
jigsaw or bandsaw. A %” dowel should be 
formed on the tops of the legs to fit into 
holes in the glass. Taper the feet on three 
sides, and cut the bottoms parallel to the 
joint surfaces. Round all parts of the legs 
with plane, file, and sandpaper, leaving the 
inner sides flat. For a better match at the 
joints, delay rounding the adjacent sections 
until after assembly and gluing. 

After the center ring has been cut out, 
sand four flats on the edge to fit against the 
legs. If you use solid stock, locate the flats 
so that the four spline slots cut into them 
will all cross the grain of the ring. Round 
all edges except at the flats. 

Make the splines from %” plywood, cut- 


ting them slightly larger than the slots. 
They are worked flush after gluing. Assem- 
ble with synthetic-resin glue and clamp the 
sides of the legs across the splines. 

the shape of the pieces prevents app] 
of clamp pressure to all parts of the joint, 
a snug fit is important. 

When the glue has set, do the final shap- 
ing of the rounded surfaces, and finish as 
desired. The table illustrated, made of 
birch, was simply varnished. One coat 
thinned half-and-half with turpentine was 
followed two full-strength coats and an 
oil-pumice rub. 

The top is a %” thick plate-glass circle 
with polished edge. Holes for the leg dowels 
should be located accurately, using a full- 
size pattern made by inverting the table on 
a sheet of paper and marking the exact 
location of each dowel. 


Ketchup Bottle and Tin Can Supply Materials for Candle Holder 


Norninc but scrap is needed for this hurricane 
lamp. The bs 
chimney from a ketchup bottle. 

Cut away the bottom and part of the neck of 
the bottle by scoring around the outside with a 
glass cutter and tapping inside with a bent rod. 
Jagged edges are smoothed by a file wet with tur- 
pentine, and with abrasive cloth. 

For the base, 
a wooden form. The base might also be spun to 
shape on a lathe—or a 
be converted into a ready-made base by shortening 
the handle and bending it into the finger loop. The 
handle, candle cup, and bottle-supporting ring are 
made from strips of tinplate bent and soldered. 
To provide a snug fit around the tapering bottle 
neck, solder three or four spring strips inside the 
supporting ring. Punch two rows of holes near the 
bottom of the ring for draft—Envin WALTERS. 


is made from a tin can, and the 


jammer a 6%” tinplate disk over 


inexpensive tin skillet could 
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Bride-and-Groom Book Ends Will Please Newly Married Couple 


New yweos often receive several dupli- 
cate gifts, but you can be sure yours won't 
be in that class if you present a pair of these 
bride-and-groom book ends. 

The figures are scroll-sawed from %” ply- 
wood and the details painted in. Use flesh 
tints for the faces and hands and the girl's 
legs. Give her red lips and dress, black 
shoes, and golden yellow hair. For the man, 
black hair and shoes, blue suit, and white 
cuff, collar, and socks are a good combina- 
tion. Paint the steps white, but leave the 


treads in natural wood, smoothly sanded and 
waxed, Make the base and back of pol- 
ished mahogany. 

Bevel the front and top edges of the base 
and back, and round the edges of the stair 
treads. Assemble the base, back, and stairs 
with dowels and glue. Attach the figures 
with small screws counterbored and plugged 
over and a brad driven through the shoe 
into the base. Sheet rubber cemented to the 
bottom of each book end will prevent slip- 
ping on polished surfaces—Hi SiLEy. 


Jig Assures Square Corners When Assembling Picture Frames 


FRAME MEMBERS CLAMPED FOR NAILING. 


FRAME MEMBER. 3/4"PLYWoOD 
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Tuts jig will provide perfect corners and 
a square assembly when you are nailing to- 
gether the pieces of a picture frame. If the 
clamp screws are not so long as to interfere, 
the jig also can be used to cut saw kerfs for 
slip tongues. 

To build it, you will need two 6” C- 
clamps, a piece of %” plywood about 12” 
wide and any desired length, and a piece of 
%” plywood 8” square, or the inside size of 
the smallest frame you are likely to, make. 
After squaring the %” plywood accurately, 
screw and glue it to the larger piece, squar- 
ing it near one corner to leave a 1” rabbet 

ach way. Then cut two semicircular holes 
to admit the ends of the C-clamps, making 
the straight edges parallel with the outside 
edges of the small piece of plywood. 

When you use the jig, place the inside 
edges of two frame members in the rabbet, 
adjust until the miters meet, and clamp the 
pieces in place.—Sam J. SCHLAPPICH. 


Simple Wood Stand Holds Portable Phonograph or Serving Tray 


Jecouixe lamps and vases to clear a space 
for the portable phonograph won't be nec- 
essary with this stand that holds a record 
player at just the right height and has a 
shelf for albums. The stand might also be 
used to support a large serving tray at the 
dinner table. 

All parts are 1” by 2” stock. Cut four 
pieces 35” long and in each drill a hole 23” 
from one end. Bolted together in pairs, these 


pieces form sturdy sawbuck sections. Con- 
nect them 7” below the top with supporting 
pieces about 16%” long—enough for the 
phonograph and its carrying handle, Cross 
members 16%” long on top add rigidity. 
The shelf is made from two lengths fas- 
tened between the sections about 4” from 
the floor with three pieces nailed on top. 
Saw the bottoms of the legs at an angle so 
that they rest flat—Eaure C. ScuunMacueEr. 


Multipurpose Ski Rack 


A VERSATILE car-top rack de- 
signed primarily for skis and 
poles will also carry small boats, 
lumber, or almost anything else 
too bulky to fit inside an automo- 
bile. Since the connecting pieces 
are held only by pins, it can be 


disassembled easily for compact 
storage. The rack accommodates 
five pairs of poles when they are 
interlocked by putting the shaft of 
one through the snow ring of the 
other, and has hinged top arms 
fastened with hasps that can be 
padlocked. Before following the 
dimensions in the drawing at the 
left, check them against your car 
measurements.—Henny K. Frrts. 
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LODELED IN 


By A. F. HOFMANN 
ATISFYING both in the making and on 


the mantel, this gleaming brass model 
of a 19th Century cannon is a fine project 
for winter evenings. The one pictured in 


the photos and plans on the facing page 
was carefully scaled from artillery 
piece of the Civil War. (Pictured above, 
both assembled and broken down, are simi- 
lar models executed in different scales.) A 
metal-turning lathe is the only essential 
power tool; a drill press and a miller are use- 
ful but not indispensable. 

Except for the steel axle, all parts are 
made of brass, Turn ithe hubs, felloes, and 
tires to size, making ide diameter of 
the tires about ‘00r" lest than the outside 
diameter of the felloes. If on assembly after 
adding the spokes you find the parts will 
not go together in a nice press fit, try cooling 
the felloes in a refrigerator and heating the 
rims with a torch. 

A convenient way to lay out the spoke 
holes is detailed in the three numbered 
steps in the drawing. Use a X” paper strip 
just long enough to go around the felloe. 
In order to get true-running, concentric 
wheels, an assembly jig turned of 1%” brass 
or aluminum stock is desirable. Use first a 
centerdrill and then a %” drill to produce a 
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hole just deep enough for the hub to fit in 
with the edge of the spoke holes flush with 
the end. The felloe is slipped over the out- 
side of the jig and the .093” spokes are 
then tapped in place. 

Turn the barrel from 9/16” or 5/8” rod. 
If you are a superconscientious modeler, you 
can drill the %” bore to the scale depth 
of 3%”, although a depth of 2” will be 

ple for appearance. Steady the barrel 
during turning with a 1/8” rod held in the 
tailstock chuck and run into the bore. Drill 
the touch hole and the holes for the 1/8” 
trunnions. If the latter are slotted with a 
jeweler’s saw and fitted into fairly snug 
holes in the carriage, friction will hold the 
barrel in a 


/16" bbrass sheet, 
s shown, and then 
frame. The trunnion 
holes in the carriage arms must be drilled 
to exact depth to avoid side play on_as- 
sembly. Be sure to put the barrel in place 
on the carriage before soldering on the sec- 
ond arm. 

Drill 1/16” dimples in the ends of the 
steel shaft, assemble the wheels and car- 
riage, and lightly peen the ends of the shaft 
to retain the wheels. Remove all visible 
solder, polish the brass to a high finish, and 
give the cannon a coat of lacquer. 


eset WHER Pats 
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aon MARKS, AND WHEEL stock 
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‘ON PAPER STRIP SOLDER 
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CARRIAGE FRAME 


In order to make one of the cannonball pyramids, Plans for this attractive bross model were copied 
coment or solder together four 4” bearing balls. from old drawings of a Civil War artillery piece. 
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Scenic Panel and Stripes Add 
Charm to Wallpapered Room 


Two wallpapers were used for the pan- 
eled effect in the room shown above—one 
scenic, the other striped, and both moder- 
ately priced. Colors were chosen to blend. 

Cut the scenic paper in blocks to make 
continuous horizontal design and apply it 
along a guide line measured from the ceil- 
ing. This line should be just far enough 
from the ceiling for one or two widths of 
striped paper put on horizontally to fill the 
space. e scenic blocks show best just 
above eye level. Reverse the stripes below 
the panel and lap each piece over the one 
above to minimize edge shadow. Corner 
strips complete the panels.—A. G. Tansy. 


ea TAPE 


t 
‘BEDSPRING COIL 


Bedspring Coil Protects Lamp 


As 4 guard for a shop electric-light bulb, 
try using one of the coils from an old bed- 
spring if a regular shop-light guard is not 
at hand. Slip the small end over the socket 
and wind with a few turns of friction tape 
to hold it securely; then screw the bulb back 
in place.—Epwanp H. Sturz, 


Auto Valve Makes Bench Hardy 


Cor short, shaped, and hardened, an old 
auto valve is useful on the bench as'a small 
hardy or blacksmith’s fuller on which metals 
can be hammered, grooved, and spread. 
Sharpened to a chisel edge, it is a good cut- 


Keeping Hubs Aligned While Putting Spokes in Model Wheels 


AtMosr every modelmaker finds it difficult to keep the 
hubs of small wheels centered when gluing in spokes. 


exactly true hub and 


Both the rim and hub are cut from the same piece of 
stock with a section joit 
rim is then drilled for spoke holes, and several spokes are 


ig them left in temporarily. The 


ue inserted and glued to the rim and hub. 
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When the glue has dried thoroughly, the piece between 
is cut out. The glued spokes will hold the hub in align- 
ment while the remaining holes are drilled and the other 
spokes put in.—Cranes J. Fraser. 


STEERING BY SOUND. Since I frequently 
have to back a big, blind hearse into a nar- 
row garage, 1 worked out a way of using 
my ears as eyes. If I get too far over one 
way, the hearse hits a cord placed hori- 
zontally a few inches from one side of the 
garage, closing a contact and ringing a 
buzzer. If I get too far to the other side, a 
second string rings a bell. Now I manage 
fine, provided that buzzing bees or kids with 
tricycle bells stay away.—V. GC. Clements. 


WARM WATER NEVER FREEZES, I hear, 
so 1 decided to provide a blanket for the 
water that sometimes freezes up the drain 
trap in front of my garage. First, I lifted out 
the perforated cover of the trap with a screw- 
driver. Then I cut a piece of oilcloth to fit 
down into the round depression, made a slit 
in the center, and put back the cover with 
the oilcloth under it. In 
cover winter, the oilcloth pre- 
GTZ vents the drain from 
—= cooling off so quickly 
oltctoTH and freezing the water 
there. When it rains or 
water from melting 
snow goes through the 
holes in the cover, the 
slit opens enough to let 
it drain through and run 
off.—G. L. Fercuson. 


Have you pulled off a smart one 
lately? We will pay for acceptable 
contributions showing ingenious solu- 
tions of problems in the home, shop, 
garage, or camp. It doesn't matter if 
it's wacky—if it works. 


TWO-HEADED SCRAPBOOKS are better 
than one if you find yourself in the fix I did 
on clipping an item and then discovering 
ther on the opposite side I also wanted to 
we. I solved the problem by cutting a hole 
one page of the scrapbook and then tap- 
ing the clipping ov RONALD LINDER, 


THE YANKS ARE HERE, all over my house. 
They're the people who insist on yanking an 
electrical cord, instead of gently pulling the 
plug. But I'm ready for them now, Tired of 
rewiring plugs, I melted and poured sealing 
wax into the hollow of each one after the 
Wires were connected.—ALFiep NORMAN. 


itt 


1059 155 


THIS PILOT BUILDS MODEL PLANES in his spare time 
between flights on the Kansas City-Washington run 
for TWA. He is Capt. Thomas L. Wardlaw, and he 
uses his flying knowledge in designing his own models. 
Here he is shown with his “K. C. Terror,” a high-wing 
monoplane with a 62” wingspan and 27-02, weight. 


BROKEN BANDSAW BLADES too short for further 
brazing sent Francis $. Root, of Northampton, Mass., 
thoughtfully to his junk box. ‘The result was the power 
jigsaw and hacksaw shown at left. 

Two different cast-iron horns from old phonographs 
form upper and lower arms. One plunger is held by 
an air-rifle spring; the other is actuated by an ec- 
centric. Skate wheels provide ball-bearing smoothness. 
The saw takes 8” lengths of bandsaw blade. 


ENLARGED FIVE TIMES from Porutan 
Science plans, this 5° long self-propelled 
model of the Coast Guard patrol boat At- 
lanta is complete to such details as chart 
table and binnacle in the wheelhouse. John 
H. Dodge, of Kenyon, R. L, built it. 


WOODEN HORSES ARE THE HOBBY of 
George Wilkins, of Chappaqua, N. Y., but 
they are too small for riding. Wilkins, a 
cavalry veteran of the first World War, 
carves miniature equine figures from teak- 
wood, black walnut, white pine, maple, 
cypress, and mahogany. His collection con- 
tains more than 100 carvings. 
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Molding 
SILVER Jewelry 


ENTAL amalgam, 

and mercury dentists use for filling 
eeth, is an excellent material for making 
wvelry in the home workshop. With it you 
can duplicate admired pieces, or y can 
make ring settings, brooches, watch charms, 
pendants, earrings, and other pieces of your 
own design. 

Besides an ounce or two of amalgam, 
which you should be able to get at your 
dentist’s or a dental-supply house for about 
$2.20 an ounce, you will need 1 oz. of mer- 
it and increase its work- 
will also need a little plaster of 
Paris, modeling clay, dental wax, and pow- 
dered pumice. This is sufficient to make a 
number of pieces of jewelry—at a cost of no 


We 


alloy of silver 


REPRODUCTIONS IN SILVER con be made by packing amalgam into a wax mold formed oround the 


aS 


——_ 


& 
i PRESS OBJECT PACK GOOLED 3 HEAT WAX 
INTO SOFT WAX MOLD WITH AMALGAM AND STRIP OFF 
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1 Ploster of Paris is, mised 
in 0 greased i 
design is tooled in with chisel 


it has dried, tl 
knife, of grinder. 


2 Modeling clay is next forced into the de 
‘and allowed to dry a few minutes; then 
removed, oad the edges ore trimmed to @ be 


4 Dental wax, softened in hot wate 
‘around the clay, hardened 
carefully pi off to 


cold water, and 
the final mold. 


more than about 50 cents or a dollar each. 

For an original piece, mix some of the 
plaster with water and allow it to set until 
firm and only slightly damp. Then cut the 
design with an etching tool, linoleum-block 
cutter, fine chisel, jackknife, or motor-driven 
hand ‘grinder. For a reproduction, simply 
press the model into the damp plaster to 
make a mold. 

‘When the plaster has dried, mix modeling 
clay (the kind that can be fired) with water 
to a stiff substance, push it firmly into the 
mold with the thumb, and let it dry to the 
hardness of soap. Remove from the plaster 
and cut the base or background of the clay 
cast to desired form, beveling the edge, for 
instance, so it can be held by prongs if the 
piece is to be set in a ring; then sand the 
back smooth on fine sandpaper 
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ked into this wax mold 
is filled. 


Siver ‘amalgam 
55 by bit uw 


Let the finished cast dry thoroughly in the 
sun, and then bake it to the approximate 
hardness of brick. This is best done in a 
pottery kiln, but an ordinary kitchen oven 
or a small brick furnace fired with charcoal 
will do. Two or three hours at 350 to 500 
deg. should be sufficient. The lower tem- 
perature is about the limit in an oven. 

Saturate the cast with light oil when it 
has cooled and press it into dental wax prev- 
iously softened in hot water. Cool the wax 
in cold water and remove it carefully for 
use as a final mold. 

Pieces to be reproduced without a base, 
such as charms and pendants, or those to 
be mounted on plastic or other bases, can 
be molded directly in the wax without the 
plaster and clay steps. Another way to avoid 
oven heating is to use dental investment 


‘lay form is then fired to the hardness 
i ut 


A pottery 
@ kitchen or small charcoal oven will ser 


and o 
A coat 


polishing with powdered pu: 
brush works up a high luster. 
of clear lacquer will retard tarnishing. 


cement instead of modeling clay. This ce- 
ment hardens without heat, but it is some- 
what harder to work. 

When the hardened wax mold has been 
prepared, mix a very little mercury in the 
dental silver amalgam to make it pliable. 
Squeeze out excess mercury through twisted 
cheesecloth, and then, with the amalgam 
the consistency of stiff putty, press a little at 
a time into the wax mold. Use any small 
blunt instrument and pack amalgam into 
every corner. Let it set overnight; then heat 
the wax and pull it off. 

Silver amalgam can also be. packed di- 
rectly into the first plaster mold, eliminat- 
ing all the intervening steps, but only when 
the piece is not to have its own backing or 
is to be cemented to plastic or the like. It 
will be necessary to smooth the back and 


edges carefully, using @ spatula or similar 
tool first and finishing with a fine file or 
garnet paper. 

When the silver is first taken from the 
mold, it will be light in color and lusterless, 
with a look almost like that of clay. Brisk 
polishing, however, with pumice and a stiff 
brush will soon bring ou. its silver sheen, 
The amount of polishing controls the de- 
gree of luster. Like all silver, amalgam is 
subject to tarnish, but a little silver polish 
will restore high luster. A coating of 
colorless nail polish or other clear lacquer 
will protect its finish. 

Beveled-edge settings may be placed in 
any ring having prongs of adequate size— 
a dime-store ring will do. Bend the prongs 
apart with long-nosed pliers, and then ham- 
mer them tightly over the setting with a 
punch and light hammer, 

For a pendant or watch charm, the piece 
is strung on a suitable chain, Punch the hole 
for the chain in the clay cast before baking, 
or solder an eye on the finished piece with 
jeweler’s silver solder.—R. De Wirt Mitten, 


the silver ornament set in ring. Its 
led edges provide o firm grip for the prongs. 
al for rings. 


This heart-shaped pendant was molded directly i 
ploster of Paris and smoothed with garnet paper. 
The eye may be integral or soldered on. 
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BOOKCASE 


BUILT OF 


SCRAP PANBLING 


By NORBERT ENGELS 


pee shelves for books and a deep bot- 
tom shelf tall enough to take record 
albums make this case an extremely useful 
piece of furniture for the room in which the 
family gathers for reading and musi 
I discovered the original in a monastery 
and was given permission to reproduce it 
for PopuLan Science Monruy readers. 
The young seminarians had built it from 
“scrap pieces left over from paneling the 
walls of their recreation room. 
Though the three beads in the paneling 
are effectively used as a simple decoration 


ALTERNATIVE 
SIDEPIECE LAYOUT 
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on the bookcase, there is no reason why the 
design cannot be changed to suit individual 
purposes, tastes, and available materials. 
For instance, the sidepieces and back may 
be made of plain boards or of boards glued 
up with a design cut in the joining edges. 
The back may be a single panel of plywood 
rabbeted into the back edges of the sides, or 
it can be eliminated entirely. Vertical par- 
titions may be installed in the record shelf 
to separate groups of records, 

The piece may be made entirely with the 
most elementary hand tools, a square, cross- 
cut and scroll saws, a hammer, and a nail 
set being the only ones required. First cut 
the sides and shelves and assemble them 
with finishing nails driven through the sides. 
Set the nails and fill the holes with plastic 
composition wood. Nail the back to the 
shelves, and then out and nail in the top 
and bottom trim. 

Several finishes are appropriate. The 
piece may simply be given the regulation 
coats of shellac and varnish, especially if the 
wood is knotted or has a pleasing grain, or a 
pickled-pine effect can be obtained with a 
coat of light gray wiped off lightly while still 
wet and then waxed. A staining wax in a 
maple or “driftwood” shade is also effective. 
It should be followed by two coats of ordi- 
nary paste wax. 


AIR VISE. For fast production work on drill presses, 
milling machines, grinders, and shapers, the Speedy 
Air Vise (above) is operated foot valve, leaving 
the operator's hands free for insertion and removal 
of the work. Its gripping force is 15 times shop 
pressure. W. R. Brown Corporation, of Chicago, is 
the distributor of this device. . 


TAILSTOCK TURRET. With a si ion head and a 
hand-lever feed, this new turret attachment is manu- 
factured by the South Bend Lathe Works for use on 
their 9” models. The head accommodates tools ha 
ing %” shanks and the slide has a stroke of 34”, At 
each station the depth of cut is regulated by a stop 
that indexes automatically as the turret head is ro- 
tated to select different tools. 


HOLES IN WOOD from 1%” to 3%” in diameter are 
cut with this heavy-duty expansive bit made by 
Bruno Tools, Beverly Hills, Calif. A %” straight 
shank permits use in either drill press or electric 


drill, Unusually fine threads on the lead screw help , 


make clean, true holes. 


STENCILLING is simple with a 


ped cast-aluminum — brush 
made the Marsh Stencil Ma- 
chine Co., of Belleville, Ill. Ink 
from the handle reservoir is con- 


trolled by a valve button, 
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Making Your Own Window Sash 


By Edwin M. Love 


HORTAGES being the order of the day, 
the small builder must at present use 
procedures and materials that would be un- 
conventional, ut the least, in normal times. 
Thus the writer, confronted by a shortage 
of window sash, had a choice of submitting 
to indefinite delay or of constructing the sash 
himself. He found that making sash was not 


to season; then when ready for use, it is dressed 
down to finished size. Here o drill-press rotary 
ploner reduces a piece to exact thickness. 


Rolls are first sowed to exact length, ond tenon 
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difficult and was in fact an interesting ex- 
ercise in precise woodworking. A drill press 
and circular saw are necessary to reduce the 
job to manageable proportions; a shaper is 
convenient but hardly necessary. It can be 
dispensed with if a modern stepped molding 
is substituted for the traditional ogee. 
Sash should be built of clear, seasoned 
stock. If this cannot be obtained, select the 
best available and cut it into oversize rough 
pieces. Stack them grid style 
and let them season for as 
long as possible. Lumber 
2” by 12” in size cuts to ad- 
vantage and is less expensive 
than some smaller sizes, 
When dressing the pieces 
to finished size, check for 
wind and mark the name of 
the part on the face side. 
Cut rails to net length includ- 
ing tenons so the tenons can 
later be gauged simply by 
butting the ends against stop 
blocks clamped to the circu- 
lar-saw table. Stiles may be 
rough or finished lengths. 
How the upper sash of a 
double-hung window is con- 
structed is shown in Fig. 1 
‘on page 164, the lower sash 
in Fig. 2. Size is governed 
by the size of stock glass. 
Allowing %” for clearance, 
the width of the sashes should 


equal that of the glass plus 4%”, which in- 
cludes the width of the two stiles minus two 
X” glass rabbets. Thus, in the drawing, the 
dimensions between glass rabbets in’ the 
stiles is given as Gv + 4”. 

The same allowance for glass clearance 
is made in the height of the upper sash, 
which should come to glass height plus 3%” 
to which an extra 3%” for an ornamental 
underhang may be added if desired. In 
figuring the constant 3K”, upper-rail and 
check-rail widths, 2k” and 14” respectively, 
are added, two 4” glass rabbets are de- 
ducted, and the glass clearance of &” is 
tacked on. Two dimensions between rails 
are given in Fig. 1. G* — %” is measured 
between the lowest part of the upper rail 


and the top of the check rau; G" — %” is 
measured from the rabbet in the upper rail 
to the top of the check rail. 

Since the lower rail of the lower sash is 
scribed to the sill when the windows are 
fitted, its width may well be 3%”. The 
formula for height of lower sash then will 
be glass height plus 4%", allowing for aX” 
rabbet, 4” kerf, and ” clearance. 

Lay out the mortises and tenons carefully, 
marking the waste wood with penciled 
crosses. Some experienced workmen dis- 
pense with this, but there is always danger 
of making mistakes when the markings are 
omitted. 

Clamp a gauge block on the circular- 
saw table and cut tenon shoulders to a 


After the cheeks have been cut to thickness, the 
width of the rail tenons can be ripped. This is 
conveniently done on a bandsaw or jigsaw. 


For.on ornomental finish on upper sash, loy out a 
curve from a paper pattern on the extended lower 
end of the stiles ond cut on th 


clamp a block 
nt splintering 


depth of %”, leaving the comers to be 
cleaned by the ripping cuts. The face edge 
can be held against the miter gauge for all 
cuts if the gauge is turned end for end in 
the slot for cutting opposite faces. Shoulder 
the check rails on one side only. 

A method of ripping the tenon cheeks is 
shown in Fig. 3. Support the face side of 
the rail against a high auxiliary fence and 
rip the cheek on each end; then shift the 
fence and cut the opposite checks. All 
checks on the same side can be cut at one 
setting and the fence then shifted for all 
second cheeks. If two blades are available, 
set them up with a %” spacer between and 
cut both cheeks of a tenon at once. Rip to 
\width on a bandsaw or jigsaw. 

Set up the drill press for ¥” mortises, 
clamping a block under the fence to prevent 
splintering as the bit comes through, If 
stiles are cut to finished length, the ends of 
the mortises can be located by stop blocks 


END VIEW 
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clamped to an auxiliary fence long enough 
to accommodate the pieces. All upper mor- 
tises are cut first, and the stop blocks then 
changed for the lower mortises. 

Before shifting the fence, mortise the rail 
ends to receive the stile tongues, cutting in 
from the upper edge of the top rails and the 
lower edge of the bottom rails, as in Fig. 4. 
A gauge block screwed to the fence to make 
contact with a shoulder insures accuracy of 
these cope cuts. 

Gain out the faces of stiles with a dado 
saw to admit the check-rail outer tenons 
and dado the inner edges for a fit against the 
rail shoulders. Molding and glass rabbets 
are next made on a jointer. Note that the 
check rails of the lower sash are kerfed to 
receive the glass (Figs. 2 and 5) and those 
of the upper sash are rabbeted. 

Now, shift the drill-press fence and cut 
the notched mortises in the check 
completing the double tenon. Finish coping 


RIPPING TENON 


the upper end and lower rails with a 5/16” 
mortising chisel, cutting from both ends. 

Make trial assemblies to check fits and 
glue with waterproof glue. Clamps can 
be removed immediately if one or two 4d. 
finishing nails are driven in to lock the 
joints. Sand the sashes and sand off the 
corners of the moldings. Prime the rabbets 
with linseed oil or thin paint to keep the 
wood from sucking oil out of the putty. 

Spread a thin cushioning layer of soft 
putty in the rabbets. Lay the 
pane concave side up and 
press gently into the putty. 
Hammer three or four gla- 
zier’s points in at top, bottom, 
and sides, using a flat chisel 
with the bevel on the glass. 
Roll putty thin between the 
palms, lay end to end, and 
smooth into the rabbets with 
a putty knife, beveling uni- 
formly and avoiding exten- 
sions beyond the rabbet that 
would show from the inside. 
Trim off excess putty. 

When windows ure cut up 
into small lights, the over-all 
width equals the sum of the 
glass widths plus &” clear- 
ance for each pane, 4” for 
stiles, and also plus the space 
occupied by the central thick- 
ness of the sash bars or mun- 
tins (T in Fig. 6). This thicl 
ness in the bars varies, being 
3/16” for six to 12 lights, %” 


MORTISING RAIL END 
TO FIT STILE 


for three to four lights, and %” for two to 
ights in large windows. 
al bars are mortised %” into rails 
id horizontal bars, the others 4” into stiles 
and vertical bars. To tenon the ends, cut 
the stock to length, using the dado saw for 
cope cuts. Then rabbet to match the frame. 
When sash is to be hung with spring bal- 
ances, nothing need be done with the outer 
I final fitting. For sash weights, 
make cord-knot holes and cord grooves. 
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SECTION OF 
INNER TUBE 


normal movements under control yet transfers v 
hard pulls to the greater strength of the leath 


Regulor-size garden trowels m: 
use ir th 


in small pots, but 


um rugs ore 
they ore warmed o bit 


fon at the other will do the job. 


When sideboards on the type of bed pictured be- A strip of coorse sondpaper, shaped into a trough, 
low worp and permit the mattress-supporting slats remove a cork thot has 

to fall out, fasten wire from toa central bottl ion against the rough paper holds the 
turnbuckle and tighten until the si it is pulled through the bottle's neck. 
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one basket when 
Two types ore sug: 
keep dirt out of th 


A closet shelf is © convenient place to k 
ts, but though the shel 


To prevent scalding water from bubl 

your hand when fi hot-water bi length of your iron cord with- 

jh hold 3 ight of on 

the b |. attaching on outlet under oF 3 

Connect a length of heavy-duty wire, ber 
9 to the bareboard outlet. 


ng needles through spocled thread aft 
damages or breaks i 
spool holds the shorp potats with: 
out sk sither 46 your fingers or to the thread. 
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FOUR WALES FROM PALM TREES 


TEMBER shortages don't stop C. L. 
Baker, Florida builder. He is con- 
structing bungalows from palm trees, 
making, the walls of 7” sections of the 
tropical logs laid face out and covered 
on both sides with concrete. The re- 
sult, he claims, is a structure too tough 
for termites, fire resistant, and sound- 
proof. 

The house shown, one of a group of 
four intended for tourists, contains two 
apartments, each with living room, 
bedroom, bath, and kitchenette, A 
bungalow requires only $28 worth of 
the plentiful palm logs, and could be 
built, Baker believes, in 30 days if a 
fast method of sawing up the trunks 
were devised. At present, work is 
slowed by the unusual toughness of 
the palm wood. Cutting the 7” sec- 
tions requires considerable time. 


will be fewer palm trees on the Florida 
but more houses. Cut into sections, 
Tiaipslead ors being vied for bungalow’ Sake: 


sections. The diameter of this blade wos reduced 
3” in cutting the tough fibers of trees for one house. 


builder shows 
n wall before 
d with coat 
Inside walls 
e the some 
At the right 
Hwo-unit bungolow 
neorly completed. 
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1, Each of the figures in she diogram contains 
a circle. Which two circles are the some size? 


ANE) 


ARE you one of those people 
who can tell at a glance whether 
a chair will fit in a given space? 
Or do you need a rule for every 

Whichever clas- 
y m, this optical 
judgment q rove just 
how good you r 
you? 


2. 1s the top or bottom larger? 3, Which is longea E or F? 4, Is X or Y the greater angle? 


5. A to B equals how many turns of the wheel? 
Rep Papa ranlin negss  Ip Biren a Rea ces Baer 
oy 


$1 "€ “s0Bs0y 51 uolpod 
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6. Are all the small triangles the some size? 


“Z “wos Oyj e410 % pun z “SON “| emsUY 


Block Toot Holder ron roren carne sons 


RECISION lathe work difficult to accom- 

plish with an ordinary tool post is simpli- 
fied by this block holder, which provides an 
extremely rigid support for the tool. It is 
especially useful for parting-off work, quick 
thread cutting, fine reaming, and finish- 
facing. 

To make the holder, mill on a 1%” by 
by 2k” steel block a slot %” wide by 5/16” 
deep, located 5/16” from the top edge. On 

* the opposite side of the block, mill another 
slot, &” wide by 7/16” deep and 5/16” from 
the top edge. Clamp the piece to the face- 
plate and turn out the bottom of each slot to 
a 8 8/16” radius and a depth of 5/16” and 
7/16” respectively for the rocker arm, The 
several holes are then drilled, tapped, and 


counterbored to the specifications listed in 
the drawing below. 

The clamp, a 8” by 1%” by 28” steel shoe, 
and a %”-16 hollow-head setscrew are used 
to secure the holder on the compound rest in 
alignment with the ways. With a drill in the 
chuck, drill the boring-bar hole and ream it 
F The rocker arms are made by 
cutting suitable stock to 2%” in length and 
turning the 3 3/16” radius on the lathe. 

Dimensioned as above, this holder is de- 
signed for a 9” lathe with a separation of 
1 1/16” between the lathe center and the top 
‘of the compound rest. If this dimension is 
greater on your lathe, add the difference to 
the 14” height of the block and the 1 1/16" 
dimension locating the boring-bar hole. If 


The holder demonstrates its versatility obove. Left, it cuts close to the chuck ja 


center, it turns clean, 


accurate threads without chatter marks; ond right, it bores out thin-walled tubing to a very high finish. 


i CLAMP 


ve a 


ROCKER NO.| A 8B 
1 Sie | vet 
2 Sas" | The” 
3 m6 | Ve" 
4 76" | Sa6* 
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plate, 


the separation is less, subtract the difference. 
The height of the boring-bar socket will auto- 
matically be right if this is drilled as de- 
scribed above. By changing the size of the 
rocker arms and the depth of the tool holder 
slots, the block holder could be adapted to a 


With the block clomped to 
ths adge of the lathe fase: 

1e curved slots to hold 
the rocker arms ore turned. 


———-o 


By varying the dimensions of 
the slots, this holder could 
toke tools lorger or smaller 
than those shown. 


number of tools of various dimensions, Made 
to the specifications given, it will accom- 
modate tool bits ranging from X” by X" to 
%” by %”. If care is used, the %” hole can 
be enlarged to ¥” for boring bars of that 


Record Album Holds Saw Blades 


Finpinc the right circular-saw blade is as 
simple as locating a favorite phonograph 
recording if you store them in a discarded 
record album. The envelopes protect the 
blade teeth.—Rictarp Satzer. 


Colors Align Cone-Pulley Belt 


Trme-wastinc errors in aligning V-belts 
on multiple-step cone pulleys can be avoid- 
ed by coding the bottoms of the pulley 
grooves with paint. With both the spindle 
and jack-shaft pulleys coded alike, the lathe 
operator merely makes certain the belt rides 
in two grooves of the same color. 


Bookstand Has Storage Space 


Near storage for stamps, stationery, and 
even a bottle of ink is provided in this attrac- 
tive combination of bookstand and drawer. 
The book ends might be personal initials or 
school letters, 

Dimensions can be adjusted to the avail- 
able space on your desk, and any good wood 
could be used. For the stand illustrated, three 
different woods provide eye-appealing color 
contrast. The 4” by 18” by 7” deep chest was 
made of %” gum. Two letters were band- 
sawed from 2%” by 2%” by 5%” pieces of 
oak. Walnut was employed for the turned 
%” dowel pull and the bandsawed feet. 

Assemble by screwing the letters to the 
top and then gluing the top to the rest of the 
chest. Sand well and finish with one coat of 
shellac followed by two coats of varnish, 
buffing each coat after it has dried well.— 
W. H. Fuiker. 
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iety of roughing and 
this litle grinding hood will 
pam. when 
driven by 0 1.750-r.p.m. motor rated at Yq 
hp. or more. The motor is readily detach- 
able for other shop uses. 


FOR ROUTING, GRINDING, AND POLISHING INTIGHT SPOTS, 
THIS HAND-SIZE ARBOR BRINGS POWER RIGHT TO THE WORK 


Flexible-Shaft Tool 


USES SPEEDOMETER CABLE 


By Frank McCarty 


O MANY uses can be found for a hand 

grinder that, once a home-workshop 
owner has one, he wonders how he ever did 
without it. The grinder shown here will rout, 
etch, grind, take off burrs, and polish, and it 
will get into tight corners inaccessible to 
other tools. A variety of grinding wheels, 
buffing and polishing wheels and brushes, 
burrs, and saws—all with %” shanks—can be 
obtained for it. 

The tool can be built in your own shop 
and connected through a flexible speedom- 
eter cable to a jackshaft driven by any 
shop motor on hand. Speeds of 700 to 9,000 
rp.m, can be taken off the stepped pulleys 
in the jackshaft assembly. With either the 
flexible shaft or the driving pulley detached 
the motor will still be available for use with 
other machines. 

A flexible cable about 80” long for 1937 
or later cars can be purchased from an auto- 
mobile-supply dealer for less than $2. Ball 
bearings will also have to be bought, and 
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they are absolutely necessary for the high 
speeds involved. If you can’t obtain %” 
bearings, get SAE bearings in metric meas- 
urements. For the jackshaft, 14-mm, (.551”) 
bearings can be used if the hole is reduced 
to %” with a sleeve. Bearings for the grinder 
shaft are 8 mm. (.315”), and the shaft is 
turned to a snug push fit in them. If it is ac- 
cidentally turned too small, the areas fitting 
into the bearings can be enlarged by knurl- 
ing them lightly 

Maple, hard birch, or other hardwood is 
used for the handpiece body and will be 
found stronger and less likely to shatter if 
dropped than most plastics, Turning is sim- 
plified by making the body in three sections. 
Screw the end blocks to the faceplate through 
waste, turn to fit the bearings, and bore the 
%” hole through. The center section is first 
drilled 7/16” and then turned on a dowel 
arbor until it fits snugly into the ends. As- 
semble the three pieces with waterproof glue 
and turn to final shape. 

For the shaft, a length of 7/16” drill rod 
or mild steel is centerdrilled at both ends and 


turned and threaded between centers of a 
screw-cutting lathe. It is inserted in a 5/16” 
collet for ig the 5/16” hole and then 
reversed in the collet for drilling the 4” hole 
at the other end, Three equally spaced slots 
are cut on the threaded end of the shaft 
with a fine metal-cutting saw, and the shaft 
is completed by drilling a 3/32” hole across 
the large end and fitting a pin in snugly to 
take the slotted end of the flexible-shaft 
driver, 

To make the handpiece chuck, start with 
a short length of ” drill rod held in a collet. 
Knurl the piece first, and then turn the two 
7/16" dian Alter centerdrilling, drill 
with a 5/32” drill and follow w T drill 
(.272”) sharpened to a 60-deg. point. Tap 
the larger hole 5/16"-24 and drill out the 
end threads with a &” drill to a depth of 4”, 
Cut the piece off 1” long; then face the front 
and turn the angle with the work held in a 


Hordwood used for the hand; 
erable strength. The piece ii 
and thon finish-turned to shape on a dowel orbor. 


¢ body will give it consid- 
mode in three ports, glued up, 


7/16” collet as final operations on the piece, 
The shaft collar is knurled and turned on 
stock left from the chuck, and then drilled 
and cut off. Drill through the knurled wall 
with a No, 38 (.101”) drill and tap 5-40 for 
a headless setscrew &” long. If socket-head 
setscrews cannot be obtained for this and 
other setscrew holes, standard machine 
screws can be cut dor id slotted, 
A thin slice cut off stock and drilled 
%” to go over the .315” shaft will serve as a 
retainer on the chuck end. Or the retainer 
can be made by drilling a disk cut from 
1/32” sheet metal. . 

Stock for the coupling flange 
pressed on an arbor for machining, 
radius is best turned freehand with a file 
ground to a chisel edge. Turn the thread %”- 
20 to fit the flexible-shaft coupling, after tak- 
ing a cut next to the base wide enough to 
a the thread. Three &” holes are drilled 
near the edge of the base and 
countersunk with a 4” drill for No. 
5 roundhead wood screws %” long. 
It is easier to drill them before the 
radius is machined. 

Drivers will be needed to 
couple the %” square ends of the 
flexible shaft to the grinder and 
jackshaft. They are made from 1” 
lengths of 5/16” drill rod held in 
a collet and drilled to a depth of 
#” with a No, 29 (.186") drill, 


The opposite end is slotted. A 
headless setscrew in a 5-40 tapped 
hole attaches each driver to its 


end of the flexible shaft. 

To assemble, first install the 
bearings tightly in the wooden 
body, insert the shaft from the 
larger end, and screw on the 
flange. Slip on the bearing retainer 
and shaft collar at the chuck end, 


FRONT SECTION CENTER SECTION 


BACK SECTION 


tighten the setscrew, and screw on 
the chuck. Tightening the chuck 
by hand will close the split shaft 
enough to grip the shank of a tool, 
but if desired, flats can be filed on 
opposite sides of both the chuck 
and collar to accommodate small 
wrenches. 

The jackshaft or variable-speed 
assembly has a frame of %” ply- 
wood. Bore the uprights to fit the 
ball bearings snugly, cut three 
slots in each, and groove the in- 
side faces for the rails. Saw out, 
bore, rout out, and groove the ad- 


JAN, 
1947 113 


‘ond coupling. 


The flanged coupling 
A driver connects the 


rowed on the lorger ond. 
jometer cable ond shoft. 


justable bearing plates, and fit in %” by %” 
rails by means of which they will slide up 
and down in the grooves in the uprights. 
The routed central portion should be deep 
enough for the rectangular retainers to fit 
in flush, Four 4-20 carriage bolts hold the 
plates to the uprights and permit clamping 
at the required position. Rectangular hard- 
composition retainers are placed only be- 


With the shaft inserted, 


the retainer is pressed 
‘against o bearing and # 


collar and chuck put on. 


Below, the rear bearing can bi 


n in the body. 
The shaft is pushed in from thi 


on assembly. 


tween the plates and uprights; the five other 
retainers required are disks cut from the 
same material, The flexible shaft coupling 
flange serves as the eighth retainer. 

Two shafts will be needed, both 4” in 
diameter and 8%” long. The upper one from 
which the flexible shaft takes its power is 
drilled 5/16” and fitted with a 3/32” cross 
pin for the slotted driver. Follow the same 


Tap e924 
‘CHUCK 


FRONT. 
BEARING RETAINER 
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procedure outlined for working the coupling 
end of the grinder shaft. 

The coupling flange on the jackshaft is 
also similar to the flange on the grinder, but 
it is made on a larger scale. Drill the stock 
first, and then turn it on @ %” arbor. The 
thread is the same pitch (20 per inch), but 
on a %” diameter to fit the other end of the 
flexible shaft. 

Install all four bearings and screw retain- 
ers on both sides of all except the bearing 
on the coupling end of the upper shaft. The 
flange serves there instead. Fasten the two 
uprights to the base with No. 10 or other 
fairly long flathead wood screws, and clamp 
the plates to the inside with carriage bolts. 

A pair of 4” three- or four-step 
pulleys, a 2” pulley, and a 4” pul- 
ley are required, as are a 22” 
V-belt and a 27” motor belt. Push 
the lower shaft through from the 
back, put on a step pulley, the 2” 
pulley, and the two belts, and 
push the shaft on through the sec- 
ond bearing. The step pulley is 
put on the upper shaft in reverse 
and the V-belt hooked over it. 
Tighten the belt by lowering the 
bottom shaft, and clamp the plates 
in position. 

Place the 4” pulley on the shaft 
of the motor, which should de- 
velop %” hp. or better. Mount the 


‘At right, the jackshaft unit with the 
\ bly not yet installed. 

haft is being cou- 
pled fo the driving shaft. 


motor by bolting directly to the jackshaft 
base, or use a floating motor rail by means 
of which it can hang and keep tension on 
the driving belt constant while the grinder 
is in operation, 

All that remains is to couple the ends of 
the flexible shaft to the jackshaft and grind- 
er, and the tool will be ready for use. The 
cable will be sufficiently long for the jack- 
shaft to be placed on the floor. If it is used 
in this position, a foot switch can be con- 
nected to the motor within easy reach. Such 
an arrangement will be found exceptionally 
convenient. It’s also a safety measure when 
work has to be hand held or is of a shape 
that may catch a buffing wheel or brush. 


S 3 

» BEARING 

— RETAINERS 
sta 


JAN. 
1947 175 


TIGHTENING A GIB SCREW to prevent 
ruining work on the milling table of a drill 
press can be a quick hand operation if you 
replace one screw with a special one having 
ahandle. The screw should be made from a 
2%” length of %” diameter steel. One end is 
y turned and threaded to duplicate exactly the 
carbide-tipped cutters, can often be picke nd the other is drilled to a 
up in used-machinery or surplus shops, but by 1%” pin that provides a 
few home workshops have tool holders big good grip for tightening and loosening. 

enough for them. If a tool-post milling at- It may be well to make a hand-turning 
tachment is available, it will turn the trick. gib screw for the transverse as well a 
The tools can generally be mounted with longitudinal feed if compound str 
more overhang than usual—Wit. THoaas. _ likely to be met.—J. C. Ma 


OVERSIZE LATHE TOOLS, including heav: 


OIL-CUP TUBES reaching to readily acces- 
sible places on machinery will make regular 
oiling a task less likely to be neglected. Such 
tubes may be cut from oil-resisting plastic 
or metal tubing and threaded into or other- 
ise attached to all out-of-the-way oilholes 
in the machines.—Ronatp Evnicn. 


LEAD JAW FACINGS can be cut for a vise 
from a section of drain pipe and bent to 
L-shape to prevent marring of shafting and 
soft metals. Make an extra pair while you're 
at it, since the facings become battered with 
use.—Ratpx S, WiLkEs. 
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A SMALL CHUCK 
made up to hold 
disks that require 
facing or enlarge- 
ment of inside diam- 
eters will save time 
when a quantity are 
to be machined, as 
for model-railway 
wheels. The chuck 
may be held in a col- 
let or the shank 
held in a 


OILCAN RATTLE 
can be halted and 
the can will not fall 
off a vibrating shop 
shelf if the spout is 
held in a clothespin. 
The pin is set into a 
small block that has 
been nailed to the 
wall a few inches 
above the offending 
shelf or bench. 


USE OF A PERMANENT “WRENCH” will 
help in changing a feed-reverse lever on a 
lathe equipped with a lock bolt to hold the 
lever in neutral or in the engaged position. 
Index marks in addition help avoid errors. 

The wrench may be bent from strip steel 
with one end fitted around three sides of the 
bolthead and bound to it with a 6-32 bolt as 
shown at right below. To stiffen the piece 
where it is twisted 90 deg., and to provide 
more anchorage for the threads of the 6-32 
bolt, the thickness may be built up there by 
brazing. The outboard end of the wrench is 


CLIPPED-ON PARALLELS won't fall over 
and delay work when the jaws of a drill- 
press vise are being adjusted. Any pair of 
steel parallels now on hand for use as a rest 
for the work can be improved with a simple 
set of wire clips. 

Make the clips of light steel or brass wire 
that has some spring. Bend a loop in one 
end and bend the other at right angles. Drill 
the ends of the parallels and press or solder 
the clips in. Seat the loops in dimples put 
in the ends of the vise jaws near the faces 
with a %” twist drill. 


bent into a loop for a convenient grip, and 
the entire piece is bent as necessary to clear 
the gear guard and the feed-reverse lever. 
Be sure to bolt the wrench on the bolthead 
position that the feed-reverse lever 
ill move freely when it is raised and will be 
locked securely when it is depressed. 

If index marks are painted on the feed- 
reverse lever and the headstock casting next 
to it, as shown at left below, you can tell at 
a glance whether the lever is in neutral or 
feed position. Paint in the lines with white 
lacquer or enamel. 


4385 


Animal 


Portraits 


WITH A HOMEMADE FLASH RIG 


By R. DeWitt Miller 


NE of the most fascinating branches of 

animal photography is “flash trapping.” 
Causing animals to take their own pictures 
is a sure way of getting wild life in natural 
portraits, In spite of its high average of 
excellent results, the hobby is one of the 
least expensive. 

You can build your flash-trapping rig for 
an outlay of less than $2. Any type of cam- 
era will serve—even an ordinary box camera 
With the setup you can take intimate close- 
ups of wild animals at night and even “catch” 
stray dogs that overturn your garbage can 
or a prowler tampering with your door. 

Besides any camera that you have on 
hand, you will need a number of flash bulbs, 
a mousetrap, two size D flashlight batteries, 
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an attachment plug, a receptacle for it, a 
socket for the flash bulb, 10’ of lamp cord, 
some wire, friction tape, a piece of string, a 
screw eye, a No. 2 tin can, two bolts and 
wing nuts, some scrap lumber, nails, screws, 
and a wind-up alarm clock. The clock is not 
counted in the cost. You can use the one you 
have if you can spare it on the nights you 
want to take pictures, 

The mousetrap is the trigger mechanism 
that sets off the flash bulb when the animal 
nibbles on bait. It is mounted on a short 
length of board along with the two flashlight 
batteries and the electric receptacle. Tape 
the cells to the board and connect them in 
series between the receptacle and the mouse- 
trap spring. Then solder a lead from the 
other side of the receptacle to a screw 
driven in the mousetrap at a point where 


the arm will make firm contact with it when 
the trap is sprung. 

A length of string tied to the trigger mech- 
anism and run through a screw eye in the 
corner of the board is tied to a small piece of 
bread or meat for bait. When the animal 
pulls at the bait in an attempt to carry it 
away, the jerk on the string will spring the 
trap and the bar will hit the wired screw to 
complete the electric it and fire the 
flash bulb. 

The flash bulb is, of course, screwed in 
the socket at the end of the lamp cord, 
which is plugged into the receptacle on the 
battery and trigger board. An efficient re- 


flector for it be made from a No. 2 tin 
can. The top should be removed completely 
from the can and the can slit down its entire 
length with tin snips. Cut around the bot- 
tom both ways from the lengthwise cut 
until only about 1” of the metal is left at- 
tached. Make two cuts slanting inward half- 
way through the bottom and bend back the 
flap thus formed. This provides a notch in 
which the lamp socket is fitted. A little 
bending with pliers will hold it firmly. 
Place the camera on a rock or tripod, focus 
it on the bait, and arrange the flash bulb 
and reflector 4’ or 5’ from the bait. In a dark 
corner of woods, it is possible to set the 


Focusing the camera on the bolt 
The distonce is meosured to ossure 
goed focus. The cord on the bait is 
fied to the trigger of o mousetrap 
that closes the flath-lomp circuit 
when sprung. Then the photogra- 
pher opens the shutter and retires. 


When an animal, such as this ferret, 
tokes the boit if also tokes its own 
picture. The rocks are arranged to 
force a head-on opproach. 
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shutter on “time,” open it. 
go away to await development 
Unles: e is very bright 


mera, the film won't be ex- 
posed noticeably until the flash 
goes off. You must, of course, 
stick around to be sure to close 
the shutter before daylight so 
the film won't be fogged and 
your picture spoiled. 

If you would rather go home 
and enjoy a good night's sleep, 
you can use the alarm clock to 
close the shutter. It will work 
on either a folding or box cam- 
era equipped with a “bulb” set- 
ting for the shutter, that 
setting at which the shutter is 
open when the cable plunger 
or the box lever is depressed 
and is closed again when it is 
released. You open the shutter 
as before, and the clock cle 
it at the time set for the alarm, 
an hour or so before the first 
light of dawn. 

To use the clock, first attach 
a strip of light metal to the 
winding key of the alarm. The 
strip should be about #” by 6” 
and reasonably stiff. If two 
small holes are drilled through 
the strip and the wings of the 
alarm key, they can be joined 
with two bolts and easily taken 
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is, a 


@ groy squirrel 


apart when the alarm clock is 
wanted for its original purpose. 

Mount the clock on a short 
board with clamps or with 
serews through two holes 
drilled in the base if it flares 
sufficiently. Then mount the 
camera near it and facing the 
same way. This can be done 
with two bolts of proper length 
put through the board and a 
top block. The wing nuts will 
clamp it rigidly in place. 

If your camera has a cable 
release, attach it with a staple 
to an upright mounted on the 
board near the alarm clock. The 


“flosh-trapped" on film as it nibbles bait. 


prowlers, such os the dog 
top of this page. 


plunger should protrude b:yond the up- 
right. Wind the alarm key, bolt on the metal 
strip, and set the camera shutter on “bulb.” 
Then bend the metal strip so it will press 
against the cable-release plunger with 
enough force to hold the shutter open. When 
the alarm goes off, the key will tum as the 
spring unwinds and move the metal strip 
away from the plunger, allowing it to spring 
out and close the shutter. 

No upright is needed for a box camera. 
The metal strip should be just long enough 
to reach the shutter lever und hold it down 
when the shutter is set for “bulb.” A right- 
angle screw hook may be inserted in the base 
stock where it will stop the metal strip after 
the shutter has been closed. 

Some experimenting may be necessary 
with the camera to be used in order to per- 
fect operation of the release. The arrange- 
ment is so simple, however, that once the 
metal strip is adjusted to hold the plunger 


down no difficulty should be experienced. 

In setting up the equipment, place the 
bait not more than 5’ from the camera unless 
you are “trapping” large game such as deer. 
Measure the distance from bait to camera 
and, if your camera has a footage scale, set 
it for the proper distance. Don’t worry 
about stopping action. The animal will need 
a fraction of a second to start moving, and 
the duration of the flash will be so brief that 
a shot will seldom be spoiled. 

‘Any ordinary flash bulb will be satisfac- 
tory, but you may prefer one of medium size, 
say a N se fast film, 

In most cases it may be found the best 
plan to arrange the bait in such a way that 
the animal will have to approach the cam- 
era head on. This can be accomplished by 
strategic placement, utilizing rocks and 
brush to make a head-on approach the 
simplest for the animal. Head-on shots of 
animals are usually the most dramatic, 


A split tla con motes a. good reflector for 
the flash bulb. The bottom is notched and 
bent fo hold the socket securely. 


Bolted te on alorm-clock winding key, o 
metal strip operates the camera shutter. 


‘And here is the orrongs 
js freed ond the shutter is closed when the olorm goes off, 


setup from the rear for o folding camera. Th 
1088 is supported on the upright, and the metal 
ssses the plunger in to hold the shutter open. 


yent for @ box comera. The lever 


SPINNING CAN TESTS SYNCHRONIZER 


HERE are several ways you might check 
the performance of a flash synchronize: 
on a camera, but a simple apparatus assem- 
bled from two tin cans, 9 short length of k” 
shaft, and a wooden spool provides one of 
the quickest and most accurate methods. 
One of the cans should have a slip-on or 
screw-on lid. The second serves as a drum 
on which a test strip of enlarging paper re- 
volves. Hence, it must be just small enough 
to fit inside the larger can and tum freely 
after the paper is mounted. Hex nuts sol- 
dered on the shaft against each end of the 
small can provide a secure joint. The holes 
in the ends of both cans must be carefully 
centered so the drum will track accurately. 
Two small holes in the side of the larger can 
are the means of checking the synchroniza- 
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tion, one admitting light that passes through 
the lens and one admitting direct light from 
the flashbulb. These must be parallel with 
the drum axis. 

A spool should be pressed on the outer 
end of the shaft. Cut a piece of enlarging 
paper to width in the darkroom, tape it on 
the inside cylinder, insert the cylinder in the 
large can, and screw or press the lid in place. 
Wrap a length of cord around the spool, 
putting the end under so it will pull free. 
Set the camera or lens board in front of one 
hole with the synchronizer connected, spin 
the drum by giving the cord a quick pull, 
and flash the gun. 

When you remove and develop the paper, 
you will find two black streaks, a short one 
that was made by light going through the 
shutter and a longer one caused by 
direct light from the bulb. The 
density and width of the latter will 
indicate when the peak of light in- 
tensity occurs in relation to the shut- 
ter opening. If the synchronization is 
off, the peak will occur too early or 
too late with respect to the shutter 
action. To know which, you must 
of course remember the direction of 
drum rotation.—Cuances T. Pearson, 


Here is o test strip 
showing the flash 

‘off center in rela- 
tion to the shutter. 


CUT AND BEND. 
FOR VENTILATION 


7 
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OILCAN FLOODLIGHT. Cut « 
a S-gal. rectangular vilcan, bend in the vertical edges 
to add strength, und file the top and bottom edges 
smooth, If the inside of the can is not shiny enough to 
make an adequate reflector, paint it with white 
Cut guides for the slide from galvanized sheet iron and 
solder them in place. Different colored sheets of gelatin 
can be taped to the slide. For best results, be careful 
not to stretch them too tightly.-CLaneNce A. TAYLOR. 


most of two sides of 


largers may be eliminated 
by suspending a baffle be- 
neath the bulb. The baflle, 
a disk of tin plate about the 
size of a quarter, may be in- 
stalled by cutting and bend- 
ing the wire uprights of a 
metal lampshade holder of 
the screw-on type, soldering 
the baffle to the wire as indi- 
cated in the photo and then 
screwing the holder on the 
enlarger lamp socket. The 
bulb should be adjusted up 
or down tu find the new crit- 
ical point of light concentra- 
tion that gives even distri- 
bution over the picture area. 
Open the diaphragm fully 
for this—E. Perer Saarn. 


MANY PHOTO USES can be 
found for the new gadget below, 
known as the Apex Multiscope. 
Made by the Apex Tool and Ma- 
chine Company, Glendale, Calif,, 
it serves as a viewer, projector, 
table tripod with a 90-degree 


tilt, a tilting head for any stand- 
ard tripod, or, if you wish, a 
hand holder for your camera. 
The Multiscope is manufac- 
tured of light metal alloys. In- 
stead of the usual projection 
lamp, it uses an ordinary bulb. 


STRETCH SLEEVE 
‘OVER GLUE, 


fo'caste 


BLACK SHOELACES provide 
material for an almost invisible 
repair job on a cable release 
that has become worn, Cut off 
a short section of the lace, ap- 
ply glue to the frayed part of 
the cable, and slip on and 
stretch the lace so that it ad- 
heres. Work the plunger sev- 
eral times before the glue hard- 
ens in case some is inside. 
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MERICAN women throw away enough 
handbags every year to hold a sizable 
part of the national debt—and then spend 
almost that much money buying new ones. 


REPAIRING 
WOMEN’S 
HANDBAGS 


loose catches that afflict most discarded 
purses can easily be fixed and the bags re- 
juvenated for many more years of going-to- 
market. 

A frequent source of complaint is the 
catch that doesn’t catch. This difficulty can 
often be traced to loose hinges, which, if 
made of metal, are readily tightened with 


Yet the shabby leather, broken frames, and 


pliers or hammer as illustrated in Figs. 1, 2, 


If the bag suffers from end gop—the center clo 
nds don't—gently bend th 

ly concave toward 1 

cot the upper left shows how it is don 


If handbag fabric pulls away from @ 
wood frai lly, 
put in a little glue or household 
cement. The the fabric back into 

driver. Keep glue 


edge. Slipped o 
is sewn to the i 
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and 3. A nonrigid frame may also cause 
trouble; reinforcing corner joints as shown 
in two pictures on the facing page is one 
remedy. Sometimes the catch itself is loose. 
Tighten it by soldering, riveting, or gluing. 
Snap fasteners can be made to hold by tap- 
ping with a hammer (Fig. 4). 

Another common trouble is a broken or 
cracked frame. For plastic frames, try 
cement to suit the particular plastic involved 
(acetone or movie-film cement frequently 
works). Small reinforcing strips can also be 
mortised in over a bi and held with 
screws or rivets (Fig. 5). Placed on the 
inside of the frame, these strips will not be 
noticed. Tiny dowels, made 
to length, also help fix plastic 

Several ways to repair metal 


Loose teeth on a slide 


stoner con be tightened by 
er or base end. It is often 


pinching them neor the 
ler 


shown in the photographs on the opposite 
page. If the bag has pulled loose from its 
frame, pry the frame apart slightly, push the 
edge of the bag and the lining back in place, 
and press the frame closed again with pliers 
(Fig. 7). 
Wood frames can be fixed by any one of 
the methods standard for small wood arti- 
cles. Generally, refinishing will also be nec- 
essary. To produce a new-looking uniform 
sheen, apply French polish after touching 
up scratches with wood stain or water color. 
Moisten a cloth pad with orange shellac, add 
a bit of linseed oil by dipping your finger in 
the oil and touching the pad, and rub on the 
wood. Use a little at a time, rubbing until 
the tackiness is replaced by an even and 
attractive finish—Venvon B. Case. 


If the finish on a metal frame is badly worn, rub 
with abrasive cloth until it is bright once more, 


Then cover with o coot of clear or colored lacquer 
to prevent the metal from tarnishing again. 
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Table Magie 


A CARD STANDING ON END will add life 
to a dull bridge game. After your friends 
have failed to accomplish the tric 
card on end, making elaborate 

adjustments. But you must be fast enough 
with your fingers to palm the gimmick that 
acts as a support when returning the card to 
your audience for one more try. The sup- 
port is a strip cut from a tin can and bent 
to the shape of an L. The bottom part is 
about &” long and the vertical side, which 
should lean back slightly, is 1” in length. 


) HYPNOTIZED CIGAR. No matter how your 
hand is moved, the above cigar stays myste- 
riously in place. And when it is pulled away, 

the audience will find nothing concealed in 

your hand. The trick depends on a short 
straight pin held between the fingers. Lay 

the cigar across your hand, impaling it on 

the pin. As the cigar is removed, open your 

fingers and let the pin drop to the floor. 


EMPTYING A GLASS 


without disturbing pa- 
per strips crisscrossed TRAINING RINGS TO JUMP up and down 


on the top may make it 0 @ pencil is a simple matter if you know 
appear that spooks are the magic words—or the trick. ‘The trick 
present in the darkened feduires a special pencil. In its eraser is 
foom, If they wish, stuck a pin holding one end of a short piece 
spectators can hold your of thread. The other end of the thread is 
ands to insure fair fastened to a coat button back of the mid- 
play. You may call for ‘le of the pencil. When a small ring is 
Ctheveal assistance, but slipped over the vertical pencil, it will fall 
the trick actually de- OF tise as you move the pencil closer or 
pends only on a drink. farther from that coat button. For a climax 
Ing. straw, concealed t0 your show, shift the pencil sharply away 
in an inside pocket, from you. The ring will be sent flying 
fished out with the through the air. 
mouth, and_ slid into 

the glass. When the 

glass is empty, pull out 

the straw and replace 

it in your pocket. Some 

practice will be neces- 

sary to develop skill in 

manipulating the hid- 

den straw in and out of 

pockets as well as in 

and out of the glass “ 


without touching those 
3 SEES paper strips. 
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PIN 


THREAD 


To 
. BUTTON 


By SIDNEY FENSTER 


[HERE is no trick to laying carpet run- 
ners—but a few kinks will assure you a 
professional look on your stairway and 
the job quicker and easier. Allow 
per tread and riser in ordering your runner 
plus an extra 6” over-all for shrinkage when 
the carpet has to be taken up and cleaned. 
Buy ready-made pads for the treads or 
sufficient $2-oz. carpet lining for cutting up 
and double-padding each tread. 

Clean and examine the stairs before going 
to work and remove nails that might cause 
snags or wear and tacks left from previous 
carpeting. Then nail down all loose or 
squeaky steps, driving three 8d. finishing 
nails through the tread into the riser. 

Install the pads next, as in Fig. 1, leaving 
a space between the far end of each pad 
and riser and carrying the pad over the 
nosing. The padding should be about 4” 
narrower than the runner (standard runners 
are 27” wide) and centered between the 
sides of the steps, as shown in Fig. 2. Fasten 
them with No. 16 carpet tacks or blued lath 
nails, driving the front tacks under the 
nosing, not directly into it where they would 
wear through the carpet rapidly. 

Begin laying the runner from the top of 
the stairway, first carpeting the hall or land- 
ing at the top. Chalk guide lines for the 


Proper laying of stairway runners 
gives maximum service. Then, if 
allowance is made initially, the 
+ can be reversed when wear 
begins to show 10 the worn spots 
no longer fall on the nosings. 


edges of the runner on each step, measuring 
them accurately so the runner won't gc 
awry. Tack the end of the runner snugly 
against the edge of the hall carpet, and ther 
roll the carpet down the stairs, pushing it 
loosely into each step. 

Go back to the head of the stairs and tack 
the carpet in at the top step with four No. 
16 tacks in each comer (Fig. 3), making 
sure to pull the carpet taut before tacking. 
Put two tacks into the riser first and follow 
with two in the tread. Then tack into each 
riser and tread in turn, working from top to 
bottom and keeping the edges aligned with 
the chalk guide lines. 

When you reach the bottom riser, fold 
under the last 6”, as in Fig. 4, and tack all 
the way across the lower edge of the riser 
with tacks spaced about 3” apart. Then 
go back to the top step, tack across the riser 
there, as indicated in Fig. 5, and proceed. 
down, tacking across the lower or “inside” 
corner of each riser. This will stretch the 
carpet tight and keep it from “riding” on 
the steps. Put no tacks into the carpet under 


4555 18 


the nosing as this would destroy the “water- 
fall” effect that is the hallmark of the pro- 
fessional. 

In addition to providing extra material for 
shrinkage, the 6” folded under at the bottom 
riser permits reversing the runner on the 
stairway, as shown in Fig. 6, when wear 
begins to show at the nosimgs. When this i 
done, the previously tumned-under part goes 
up to the head of the stairway, and the worn 


u 
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parts fit in at the inside corners of the risers 
where they escape further wear. 

Wom parts can be shifted still another 
way on a staircase that turns at landings. 
Lay the top ends of new runners flush with 
the wall on the landings. Then, when wea 
begins to show, re-lay with the top end 
aligned with the edge of the runner above 
and trim off the bottom end. This puts the 
worn parts 2” or 3” below the nosings. 


peau aarti 


LESS) ~~ nvr wears ar 
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ITH a 6E5 tube serving as an indicator, 

this vacuum-tube voltmeter gives ac- 
curate readings from 1.5 to 45 volts, and will 
safely handle up to 90 volts, enabling the 
serviceman to check for moderate screen and 
plate voltages. A detector circuit rectifies 
signal voltages, making it possible to trace 
and test A.C. as well as D.C. Although it 
has the no-load advantages of more expen- 
sive vacuum-tube meters, this tester can be 
built at moderate cost. 

The entire assembly is mounted on the 
front panel of a 6” by 6” by 6” metal cabinet. 
A standard 6.3-volt filament transformer de- 
livering 1 amp. in the secondary heats the 
GES tube, and an audio transformer is 
pressed into service as a power transformer. 
With a fixed crystal detector and a protective 
.05-mfd., 600-volt condenser, the tester is 
able to detect an A. C. signal. 

To calibrate the scale, apply several 
known voltages, and adjust the potentio- 
meter for each one until the angle of the eye 
is at minimum. With a straight-line potentio- 


Circuit Tester 


USES TUNING EYE AS METER 


When correctly calibrated by the 
builder, thi vit tester will give 
eccurate readings between 1.5 
ond 45 volts. T 


few 
intermediate 
can be calculated, To increase the 


meter it is only necessary to obtain 
typical readings from whi 
alues 
range of the meter, add a 250,000-ohm re- 
sistor between the potentiometer and 
ground.—N, C. Hexisaax. 


is FILAMENT TRANS, 


switch on the input side cuts in o 
jetector for testing A.C. circuits. 
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Thy cathoderegeneratve circuit employed in this one-tube tuner is free of whites 
‘and howls, and causes ni rence with other radics. A tiny new crystal in 
wartime rador equipment acts os the detector, replacing the more conventional diode. 


laid out and with oll inter- 
nal wiring below the two metal 
chossis, the rig can be housed 
ficolly or horizontally in a cabi 
The speaker should be fitted to a 
boffle for best tone quality. 
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VOOOOT 


of amplification is 
omplifier gives best results if coupled to 


snowsh to dtive 0 
ut auctor snk oon be, vied W preferred. Wi 


oir speaker ct comfortable volume, 
fhen operating with a phonograph, the 


© crystal pickup of the high-output type. 


Dual-Purpose Tubes Provide Five Stages in Unusual Circuit 


By WILLIAM NORTON 


A CIRCUIT design that makes most of 
the components double up or perform 
some extra function is largely responsible 
for the high quality ot reception possible 
with this two-tube receiver. Each of the 
tubes actually contains two separate sec- 
tions within its glass envelope, and a war- 
born development replaces the detector 
tube, adding up to five stages in all 
About the size of a small resistor, the 
new part, X1 in the diagram, is actually the 
old familiar crystal detector in a new dress 
Engineered for use in compact radar equip- 
ment, the midget crystal is now being 
offered to radio builders as a replacement 
for all types of diode-detector circuits. 
Available with pigtail leads for wiring into 
the set, it not only saves space but elimi- 
nates the need for a filament current, result- 


whisker” 
shock-resistant service 

Also contributing to the set's high fidelity 
is the use of an audio transformer, employed 
here in a somewhat unconventional circuit 
The transformer, T2. has a ratio of 3.5 to 1. 
and, as used with both B-plus and C-minus 
leads soldered to the chassis, curries no plate 
voltage in its primary winding This tends to 
give a flatter response curve—that is, more 
uniform amplification of signal voltage and 
reproduction of the musical and voice 
ranges. 

The elaborate filter circuit adds its share 
to smooth performance. Output from the 
half-wave rectifier is first filtered through 
the heavy-duty choke, L3, and electrolytic 
condensers C11 and C13. It is then further 
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is imbedded in wax for uniform, 


Tuning ond regeneration controls ore 
both placed on the front of the first 
chassis. The regeneration control also 
acts as one of the two volume controls on 
the radio. To align the set, adjust the 
trimmers on top of Cl. Ink the coll letters 
of local stations on the dial for easy ref 
erence after you have logged all of them. 


The size of the metal chassis allows 
ample room for neat wiring. Note the 
finy fixed crystal detector XI; it takes 
the place of on extra tube, but is no 
larger than a /-watt resistor. 


Lorge tronsformers ond electrolytic 
condensers contribute to the over-all 
efficiency and tone of the finished 
receiver. They also give the set o 


hondsome, professional appearance, 


” piCKUP 


3-WAY PLUG 
AND CABLE 


Note the shielded wire used between 
the grid of the 117N7 and the volume 
control, R5. The latter shunts the 
secondary of the audio transformer. 
af through switch, S4, con be 
combined with the potentiometer or 
replaced by @ separate panel switch, PICKUP 


POPULAR 
192 science 


filtered through R7 and C12. Ta sped off the 
choke, the voltage that reaches the plate 
of the 117N7 is higher than the one that 
gets to the screen, 

Fidelity of sound reproduction generally 
requires that the plate impedance of the 
output tube be matched to the impedance 
of the speaker. This is done with an o 
transformer that has several taps 
secondary winding. By selecting the right 
ones, any speaker can be matched to the 
tube through the simple trial-and-error 
system of testing various taps until the 
most pleasing tone reproduction is obtained. 
‘There is enough power in this set to drive 
a 12” speaker, but if the full bass rendition 
of a large speaker is not required, an 
or 10” unit may be used instead. 

To make the tuner and audio amplifier 
sections independent of each other, two 
metal chassis blanks were used. The firs 
2” by 7” by 11” unit contains the radio- 
frequet detector, and first-audio stage 
the other holds the second-audio amplifier 
and the rectifier. A black crackle finish on 
the metal enhances the appearance of the 
work and lends professional touch to the 
equipment, Used alone, the tuner will give 
excellent reception on’ headphones;  alter- 
natively, the amplifier can be used with 
either a microphone or a phonograph pic! 
up. Switches SI and $3 allow individual 
operation, 

As only one stage of audio amplification 
is provided for a phonograph, a high-output 
pickup is needed to obtain high volume. 
For most satisfactory performance, one of 
the new crystal pickups with a signal out- 
put of about 4.5 volts should be used. 

Air-core coils are used in the R.F. stage, 
but shielded iron-core coils may be substi- 
tuted if they are easier to obtain local 
The coils are tuned by a two-gang .000365- 
mfd. variable condenser against a dial that 
can be marked with the call letters of local 
stations. Dials of this type are furnished with 
several blanks so that new station letters 
can be written in if the set is retuned or 
moved to a new location. 

Extremely stable regeneration, free of 
whistles, hoots, and howls, is provided by 
the cathode-regenerative circuit, and con- 
trolled by RI. This type of regeneration 
boosts the power of the receiver but does 
not interfere with neighboring radios. By 
using external line switch $4, and a second 
volume control, R5, it is possible to leave 
the regeneration control set at the point 
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where reception is best. No ground is 
néeded, but if one is used it should be con- 
nected to the chassis through a .1-mfd., 
600-volt condenser to prevent any possibility 
of shorting the 115-volt line. In some neigh- 
borhoods the receiver will give adequate 
volume with a very small antenna, or even 
none at all; in others anything from a 20° 
indoor line to an outdoor antenna of 100° 
or more may be needed. 

Because this set is capable of quality 
sound reproduction, it deserves a cabinet 
that will help rather than hinder its tone. 
The speaker should be mounted on a baffle 


LIST OF PARTS 


RL: 
2, RB, RA: 100,000 ons 
500,000 


with switch, 
1 watt. 


ns, 2 watts, 
10 watt: 


ing condenser, 
Fd. 600 volts, 


3. C8,"C14: 1 
.0002-mfd, mica, 

5. CB: .05-mfd,. 600 volts, 
00025-mfd., mica, 

25-mfd., 50-volt electrolytic, 
C10: .008-mfd., mica, 

C1, Cl: S-mfd., 450-volt elect 
C13: 20-mfd., 450-volt electrolytt 
LI: Shielded air-core antenna coil, 
L2: Shielded air-core R.F. 
L3: Shielded iter choke, 

‘to 600 ohms, 

‘TI: Filament trans, 6.3-volt, 
ary. 

Shielded audio trans., 9.5 to 1 ratio. 
‘TS: Output trans., tapped secondary, 
X1: IN34 midget crystal detector 
Si, 83: $.P.D.T. toggle switche: 
82: S.P.S.T. See RL 
St: SP.S.T. 

Tubes, sockets. P.M, 
plugs. misc, hardwa 


10 to 20 henries, 200 


I-ump. second- 


speaker, dial, cable, 


to prevent loss of low notes und un over-all 
tinny sound. The cabinet should be chosen 
with an eye to the versatility of the two 
units that make up the receiver. If you plan 
to use a phonograph with the amplifier, 
some provision should be made to house it. 
The changeover switch, $3, may be moved 
if necessary to make it easily accessible out- 
side a closed cabinet. Similarly, the head- 
phone attachment on the tuner and switch 
S1 may be shifted so that phones can be 
plugged in with the least difficulty. If the 
set is destined to remain in your workshop, 
the metal thassis can be mounted at any 
angle on the walls or bench. 
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BABY OSCILLOSCOPES having all the chief features 
of the larger scopes will make it possible for well- 
equipped servicemen to do more checking and test- 
ing on outside calls. This compact, complete model 
uses a 2” cathode-ray tube; 
man Products Company, of Phi 


MINIATURE tube sock- 
ets, being produced by 
Instrument Specialties, of 
Little Falls, N. J., will 
make it simpler for ex- 
perimenters to install and 
replace the pint-sized 
parts, Soldered connec- 
tions are made to clip 
contacts instead of to the 
tube leads. 


ROTARY ACTION is said to 
give this converter longer 
life and higher efficiency 
than the conventional reed- 
type vibrator used in car 
radios. Ohio Tool Com- 
pany, of Cleveland, is the 
manufacturer. 


CRYSTALS GROUND TO ORDER will give 
the amateur greater freedom in the construc- 
tion of ham-band transmitters. The kit 
shown at the left contains three crystals, to- 
gether with holders, metal contact disks, and 
the necessary equipment for grinding the 
crystals to any desired frequency within the 
band limits. The amateur can keep check on 
his frequency by testing the crystal in a 
transmitter and tuning in the signal on his 
receiver; he can pick the frequency that 
gives the best local results. 
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MOISTUREPROOF SWITCH MOUNTINGS 
are possible on any equipment with war- 
developed moisture seals, made originally 
for Navy installations. The sealing nut and 
sleeve, product of Radio Frequency Labora- 
tories, Inc., of Boonton, N. J., is available in 
various sizes and styles for sealing control 
shafts wherever the presence of moisture, 
dust, or corrosive fumes makes it desirable. 
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® Woodworking ® 
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y ROUTING SECOND TWO SIDES 


DRILLING ROUND WORK AT RIGHT ANGLES 
GIVE VISE QUARTER TURN FOR SECOND HOLE 


QUIZ 


Sown in the accompanying draw- 
ings are wooden parts (in black) we 
and joints that you see every day. 

How many of them can you name? 
Write your answers on 
paper, and then tur this page up- 


piece of 


side down and check your answers 
against the correct ones given below. 0 
‘wordy “Zt 
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Pin Vise with Squared Handle 


Dritiinc right-angle holes in small round 
work or squaring a dowel is easy if you have 
a pin vise with a squared handle. The work 
is held in the vise on the drill-press table 
and the first hole drilled or the first side 
routed; then the vise is flipped a quarter 
tum and the second hole or flat made. If 
opposite sides of a dowel are to be flattened, 
the vise is given a half turn. 

To square a pin-vise handle, place the 
vise under the router bit with the chuck on 
a block to put the axis on a horizontal plane, 
and rout two sides at exact right angles. 
Then remove the block to rout the two op- 
posite sides. All faces should be level with 
the chuck.—Hersert Prister. 
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GASES 


[EXPERIMENTS ~\ 3/7 UNDER PRESSURE 


SODA WATER bubbles 
violently if you add ice 
cream, syrup, or other 
substance, This experi- 
ment will indicate why. 
Pour some carbonated 
water into a clean gl 
and note that, after a few 
seconds, very few bub- 
bles are visible. But add 
% teaspoonful of sugar, or 
a little of almost any other 
solid substance, and vig- 
orous bubbling takes place. 
When the liquid is first 
poured, carbon dioxide 
gas is held in suspension 
throughout the soda wa- 
ter. If you add a sub- 
stance such as sugar, the 
particles serve as focal 
points around which gas 
molecules rapidly accumu- 
late to form bubbles that 
tise to the surface. 
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SIPHONING of liquids is 
familiar to everyone, but 
did you realize that a 
heavy gas also can be si- 
phoned? Light a candle 
in a glass, set a milk bot- 
tle above and beside the 
id make carbon di- 
oxide in the bottle by 
adding ar to. strong 
baking-soda solution, In- 
sert a rubber tube to about 
1” above the liquid and 
cover the bottle around 
the tube, After a minute, 
when the tube will be full 
of gas, uncover the bottle. 
Place the free end of the 
tube in the glass with 
the candle. The candle 
soon will go ont, show- 
ing that the heavy c 
bon dioxide has been si- 
phoned to the glass. 


RELATIVE DENSITIES of gases can be n.eas- 
ured by means of the apparatus shown be- 
low and at the right. Close the pinchcock 
and set the apparatus in a tall jar of water. 
Air begins at once to escape from the fine 
hole in the glass nozzle. With a watch, 
record the time required for the water level 
in the tube to rise from the lower band to 
the top one. This will be the time required 
for a given quantity of air to escape through 
a hole of a certain 
diameter. This time 
serves as a means of 
measurement, Since a 
lighter gas will escape 
faster and a heavier 
one more slowly, you 
can find the relative 
density of a gas by 
filling the tube through 
the pinchcock und 
then squaring the 
time it takes the gas 
to escape and di- 
viding by the square 
of that for air. 


PINCHCOCK 


A MILK BOTTLE can be made to 
cling to the palm of your out- 
stretched hand by applying a simple 
principle of science, Crumple a 
small piece of paper, drop it in the 
bottle, and ignite it. When the pa- 
per is partly burned, place your palm 
firmly over the bottle mouth. The 
flame soon will go out and you will 
find that the bottle clings to your 
palm. By burning away part of the 

yen, the flame has reduced the 
inside pressure. Air pressure then 
holds the bottle to your hand. 


THE MAGIC VIAL. Cork one end of a 12” glass 
tube 1” in diameter, fill it with water, and insert 
a small stoppered vial until its top is depressed 
even with the top of the tube, Now place your 
hand over the top of the tube, invert it, and re- 
move your hand. Does the vial fall out? Not at 
all. It rises. As water runs out, surface tension 
around the vial prevents air from entering. Con- 
sequently, the pressure above the vial is reduced 
and the air pressure below, being greater, pushes 
the vial up into the tube. 
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Tin Strip Keeps Key in Lock 


Many doors that are fitted with remov- 
‘able keys are, in practice, locked from only 
one side. In cases where any awkwardness 
might result from the key falling out or 
being removed by a child or thoughtless 
adult, you can equip the lock with a per- 
manent key in the manner shown below. 
Cut a strip of tin to fit under the escutcheon 
plate of the lock, and snip out a long slot. 
Then insert the strip under the escutcheon 
so that it blocks the lock opening. This de- 
vice also makes it impossible for a door to be 
opened by a skeleton key from the oppo- 
site side.—Roscoe A. JouNsoN. 


SLOT TiN 10 
wiotn OF 
Key’ SHANK 


PLACE TIN UNDER 
LOCK ESCUTCHEON 


STAR DRILL 


Aussen 
SUCTION cup 


Chip Catcher for Overhead Drill 


Drmuive plaster, cement, or brick di- 
rectly overhead doesn’t have to earn you a 
shower of dust and debris. To keep chunks 
knocked loose by the drill from pelting you 
and getting into your eyes, place a rubber 
suction cup of the type used on drain plung- 
ers over the shank of the star drill as above. 
Cut the hole through the rubber small 
enough to make a tight, slip-proof fit over 
the handle.—W. E. Daneman. 


Knurled Steel or Brass Réller Will Powder Chemical Crystals 


Some of the dry chemicals used in pho- 
tography and laboratory work come in the 
form of large crystals that dissolve slowly 
and imperfectly unless first reduced to pow- 
der. Crushing them with mortar and pestle 
is a tedious business with any but very small 
quantities. 

This roller crusher can be turned in a 
lathe in a few minutes; a short piece of brass 
or steel rod, knurled and drilled from both 
ends, forms the roller, and the handle is 
made of heavy-gauge wire shaped as shown 
at the right. Place the crystals on a metal 
tray to crush them.—Wit Tuoseas. 
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Parlor Football Game Requires Skill 


Evenynopy gets a seat on the 50-yard line 
at this football e. And tumbling the 
capsule “football” around the zig-zag playing 
field for a touchdown without letting it fall 
off (a “down”) is not much easier than buck- 
ing the Army line. 

Here’s how the armchair football game is 
played. Tilting the board to make the cap- 
sule travel across the board and return to the 
starting point gives the six-point touchdown 
score, but if you make four downs, the cap- 
sule goes to your opponent. The quarter 
ends when each player has exhausted his 


LENSES CEMENTED 


Bottle-Cap Jeweler’s Loupe 


Ir you've envied the good-looking loupes 
jewelers use to magnify small work, you can 
make one of your own from a simple magni- 
fying lens and a sctew-type bottle cap. Cut 
a hole for the lens in the top, smooth the 
edge with a file, and paint dull black inside 
and out. The lens should be fastened in place 
by means of cellulose cement or a spring- 
wire snap wring—G. E. Hannixcron. 


four downs, and the high scorer at the end of 
four quarters wins, 

To make the game, cut four wood strips to 
frame a 5%” by 6%” piece of 14-ply showcard 
board. Similar cardboard is used for the play- 
ing field, which runs back and forth across 
the board and is supported above it by 4” 
strips of cardboard. Edges should be 
smoothed with fine sandpaper, ahd surfaces 
coated with liquid floor wax, “The capsule, 
made of six-ply showeard stock around which 
is glued a %” paper strip, contains a 5/32” 
lead shot.—FRank Suonk. 


Shortcuts Speed Wheel Making 


Wirt a drill press and lathe, the job of 
making toy wheels can be put on a speedy 
production basis, A circle cutter in the drill 
press cuts the wheel blanks while the center 
bit simultaneously makes a perfectly cen- 
tered hole for the axle. These blanks are then 
quickly centered and held in the lathe by 
using the tailstock to push them against a 
sandpaper disk cemented to a wood backing 
on the faceplate. Then the rims and recesses 
can be turned. —ALsent W. Stet. 


FACEPLATE 
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CHEMISTRY CONTRADICTS AN ADAGE 


EMULSIONS Prove Oil and Water DO Mix 


By KENNETH M. SWEZEY 


VERY time we drink milk, eat eggs, or 

apply one of the new oil paints that ean 
be thinned with water, we 
a rather amazing contradiction. An old 
states with some emphasis and appar- 
uthority that “oil and water won't mix.” 
Yet in milk, eggs, emulsion paints, and vari- 
ous other products that combine oily with 
watery substances, nature on the one hand 
and the chemist on the other have employed 
chemical processes to disprove the old rule 
and perform the seemingly impossible. 

Emulsions are the means by which it is 
done, Without these combinations of oily 
and watery substances, science, medi 
and industry would face serious handicaps; 
in fact, life could hardly go on. Fats and oil- 
like hydrocarbons are needed in the growth 
of animal and plant cells. Yet the main sub- 
stances of these living cells are watery. Un- 
able to dissolve the oils in water, nature 
uses emulsification, An almost perfect food 
is provided in milk, an emulsion of butter- 
fat globules in a water solution of lactose, 
mineral salts, and protein. 

By means of emulsions, unpleasant castor 
and cod-liver oils can be made almost palat- 
able, and foul-smelling oily substances are 
made odorless. Paints can be formulated to 
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cogent is needed to keep 
them from separating 


To show this 
prepore test tubes os 
indicated at the left. 


dry with a tough pigment-in-oil surface, al- 
though they are easily thinned with plain 
water. Modern agricultural sprays, salad 
dressings, cosmetics, lotions, drug prepara- 
tions, and floor, furniture, and shoe polishes 
often owe their effectiveness to the know- 
how of the emulsion chemist. 

Fundamentally, an emulsion is a disper- 

sion or scattering of tiny droplets’ of one 
liquid in another with which it will not form 
a solution, An emulsion usually can be pro- 
duced by shaking or stirring the two liquids 
together. But unfortunately, an emulsion 
formed in this manner from two pure liquids 
quickly breaks up. Surface tension cause: 
the globules to unite rapidly, and the drop: 
then either rise or fall, separating the liquids 
into two layers. 
In a test tube, shake together a little water 
dan equal amount of benzene, and you 
will see how this process works. After a few 
shakes, the two water-clear liquids will be- 
come a single milky solution. (The liquid 
seems uniform because the droplets are too 
small to be seen with the naked eye, and it is 
white because the droplets, acting like 
lenses, scatter the light.) Allow your emul- 
sion to stand, and very quickly visible drops 
appear. These become larger and larger, the 
whiteness vanishes, and in a matter of 
seconds the liquids will have separated. 


By one theory, an emulsifying ogent 
such as the soop sodium oleate works 


8 above, many molecules surrounding 
I globule and keeping it fram 
with others of its kind. 


Right, sodium oleate is produced and 
on emulsion forms spontaneously when 
jou add oleic acid to an oil, sodium 
ydroxide to water, and mix the two. 


To keep such an emulsion from 
breaking up requires all the 
magic of the chemist, for a stable 
emulsion never can be formed 
from two pure liquids alone, He 
must add a small quantity of a 
third substance, known as an 
emulsifying agent. Since there 
¢ hundreds of possible sub- 
stances that can serve as agents, each having 
its own special merits, the chemist must 
know how to select the best one for the 
emulsion he require: 

Plain soap (sodium stearate or sodium 
oleate) is 4 common emulsifying agent. 
Repeat the previous water-benzene experi- 
ment after first dissolving a few shavings of 
toilet soup in the water. In this case, inter- 
mittent shaking, with a pause of 15 sec. after 
every few shakes, often will produce emulsi- 
fication faster than continuous shaking. After 
shaking intermittently for 5 min., observe 
your emulsion and you will see that it looks 
the same as the one you produced with only 
water and benzene. 

But this time the oil and water will sep- 
arate only slightly, if at all. However, after 
long standing, this emulsion may appear 
thicker and whiter at the top. This effect is 
called creaming because of its similarity to 
cream rising on milk. It does not indicate 
breaking, the permanent separation of the 
oil from the water. When creaming occurs, 
a slight shaking will make the emulsion uni- 
form again. 

If you add a few grains of sodium hy- 


droxide to 10 ml. of water in one test tube, a 
little oleic acid to a similar amount of oil 
or benzene in another, and then pour the 
contents of the latter tube into the first, the 
soap sodium oleate will be produced. In 
this case, an emulsion that can be kept stable 
with little shaking forms spontaneously, 

Besides sodium and potassium soaps, 
emulsifying agents include such substances 
as egg yolk, gelatin, gum arabic, gum acacia, 
sulphonated oils, aluminum and zine stear- 
ates, and such finely powdered substances 
as mustard, clay, silica, and carbon black. 

Why emulsifying agents perform the work 
they do is imperfectly understood, but they 
usually reduce the tension between the two 
liquids and sometimes they set up an actual 
physical barrier that prevents the globules 
from joining. 

In the case of soaps and synthetic organic 
compounds, the protective effect is believed 
to be due to the molecular structure. One 
end of each molecule of such substances is 
soluble in oil and the other in water. When 
placed in a mixture of oil and water, these 
molecules tend to orient themselves so that 
their oil-soluble ends are turned toward the 
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OWL IN WATER 


Emulsions consist either of oll in water or woter 
in oil, abbreviated ot above, ond a test usually 
is required to determine the type. At the top, o 

soluble dye was added to h 


water in the on ight 
it is colored only in spots. 


To thin or thicken on er 
pe to produce the d . Below, water 
thins (left) and oil thickens an O/W emulsion. 
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oil and their water-soluble ends toward the 
water. By this action, each suspended glob- 
ule is finally encased in a sheath of mole- 
cules that at once bind it to the surrounding 
liquid and at the same time prevent it from 
coalescing with other globules of its own 
kind. 

All emulsions consist of two phases: an 
external or continuous phase, and an internal 
phase which consists of millions of separate 
tiny droplets. (In physical chemistry, a 
phase is defined as a homogeneous, physi- 
cally distinct portion of matter in a nonhomo- 
geneous system.) Depending upon the 
emulsifying agent and sometimes upon the 
conditions of mixing, an emulsion may con- 
sist of oil in water or of water in oil. In 
technical literature, an oil in water emulsion 
is abbreviated O/W, while a water in oil 
emulsion is W/O. 

The benzene-water emulsions you have 
just made, milk, mayonnaise, and most emul- 
sion paints are of the oil in water type. Bul 
ter, oleomargarine, and some lubricating 
greases are water in oil. Often the two 
types of emulsion may look alike and tests 
must be made to determine which is which, 

One test is to add to a sample of the emul- 
sion a few drops of a dye that is soluble only 

oil or only in water, For example, add a 
water-soluble dye to a little of your benzene- 
water emulsion and stir it gently. The sam- 
ple will be colored uniformly, indicating that 
the continuous or external phase of the emul- 
sion is water. If the emulsion were water in 
oil, the water-soluble dye could not color it 
continuously. (You can make a W/O emul- 
sion for this comparison by adding a little 
calcium or magnesium oleate to the benzene, 
instead of soap to the water, before emulsi- 
fication.) 

In order to thin or thicken any emulsion, 
you must first know its type, for if the 
wrong phase is added you will produce the 
opposite effect from what you wish. To thin 
a given emulsion, you must add more of the 
external phase. To thicken it, you must add 
more of the internal phase. You can show 
this with your benzene in water emulsion. 
‘Add water to it and it flows more freely, 
Add benzene, with additional shaking, and 
it finally will become so thick that it can- 
not be poured. 

Oddly enough, the internal phase of an 
emulsion may have considerably greater 
volume than the external. Mayonnaise is 
such an emulsion, of the O/W type, in which 
a large volume of oil is contained inside a 


‘of mayonn: 


‘as good 
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volume of water that is comparatively small. 

Making a sample of palatable mayonnaise 
affords a good demonstration of some of the 
problems, of commercial emulsion making. 
In this foodstuff, salad oil (cottonseed or 
corn oils both are suitable) forms the inter- 
nal phase, vi lemon juice the 
external phase, while egg yolk, powdered 
d, and paprika jointly make up the 
‘ing agent. Salt must be added as 
seasoning, but it tends to destroy, rather 
than help, the emulsification. 

Put an egg yolk, # teaspoon salt, % tea- 
spoon dry mustard, and % teaspoon paprika 
into a small bowl and beat thoroughly. Add 
1 tablespoon of vinegar and beat 4 


ar OF 


Above are the ingredients 


type emulsion. A large 
amount of the oil is emul- 
sified in vinegor, 
yolk as the main ogent. 


Left, odd the oil slowly 

to the other ingredients 

with steady bea! 

you will wind up with o 

mayonnaise that is just 
1 ony you buy. 


nullify the effect of on 
‘emulsifying agent. Het 
dilute hydrochloric a 
breaks soap molecules and 
separates on emulsion. 


on O/W 


sg 


9. ond 


substances 


Very gradually, beat in 8 oz. (1 cup) of 
salad oil, adding only % teaspoon at a time 
for the first 2 oz. Then add % oz. at a time. 
By the time you have added all the oil, you 
will have produced a first rate mayonnaise. 

By adding substances that break down the 
protective effect of emulsifying agents, or 
by adding agents that produce the opposite 
type of emulsion, you usually can break, or 
arate, an emulsion into its constituents. 
You can demonstrate this by adding a little 
dilute hydrochloric acid to your benzene in 
water emulsion. As the acid breaks down the 
soap molecules, they lose their emulsifying 
power and the oil and water components 
quickly separate. 
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Switches for Variety of Uses Built Around Plastic Bottle Caps 


Stxcie or double-pole switches with al- 
most any number or combination of contact 
points can be made from discarded bottle 
caps and scraps of metal. Although they 
involve practically no expense, switches of 
this type can add to the appe&rance of ex- 
perimental wiring setups. Modern plastic 


ater 


Contacts from Flashlight Cells 


Hanrp-to-F1np small carbon contacts for 
relays and the like may be made by remov- 
ing the carbon rod from a flashlight cell and 
soldering its metal cap to the flattened head 
of a brass screw. The carbon may then be 
cut to size.—G. A. GauLp. 


caps are attractively designed and come in 
a variety of colors and sizes. File a notch in 
the bottom of each cap, and also notch the 
blades as shown so that they cannot slip 
lengthwise. Make a temporary assembly 
and mark off the proper blade length to al- 
low for a bend at the tip—Joun D. Ava. 


Flattening an Electric Plug 


Wues lamp cords are plugged into out- 
lets behind furniture that must be moved 
for cleaning, the cord is likely to be dis- 
turbed and the insulation frayed. A satis- 
factory flat plug may be improvised by filing 
a rounded notch in the wall of a common 
one. Tape the cord where it’ touches the 
plug, and close the unused cord hole with a 
small cork or sealing wax. 


SCREENING: 
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Wire Screen Cools Iron Handle 


Ix constant use, soldering iron handles 
often get uncomfortably warm. A piece of 
copper screening around the shank near the 
handle radiates heat away from the hand. 
Keep the screen away from the tip or it 
will dissipate too much useful heat, 


Feed for several days can be put in 


the hopper of this sellfeu 
@ short i 
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By E. W. LEHMANN 


FABMers who fatten their hogs for mar- 

‘ave less waste and less expense and 
produce healthier and fatter stock when they 
use some type of self-feeder. A great deal of 
time is saved in care, too, if the hopper is 
large enough to hold a supply for several 
days, for it will require only perfunctory in- 
spection once a day to see that all is working 
as it should be. 

While commercial feeders are available, 
a homemade feeder will give good results if 
carefully constructed. It should be provided 
with a top as a protection against weather 
and should be light enough for moving once 
in a while to a fresh site, A large feeder 
may be mounted on skids for moving by 
team or tractor. Sites should be well drained 
or concreted to prevent spoilage. Theft by 


loo Feeder 


LESSEN FARM CHORES 


rats, squirrels, birds, and the like rarely 
presents a problem, 
The plan for th 


feeder shown was de- 
r "1 is Agri- 
cultural Experiment Station and has been 
found dependable for feeding shelled com 
and ground g capacity of about 

bu. and has troughs for feeding on both 


feed to the troughs on 
. has been found large 
seer to accommodate as many as 30 or 
40 he 


poured in under the hinged hop- 
per top after the agitator arms have been 
adjusted so they will be moved by the ani- 
themselves as they feed. ‘They pre- 
vent bridging and accelerate the How of 
feed to the troughs. The throats on the 
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hopper side of the troughs are wide enough 
to permit the feed to work down easily. 
Hinged doors over the individual troughs 
are lifted by the feeding hogs and give pro- 
tection against weather when the feeder is 


not in use. The hinge-pin end of the strap 
hinges used works on a long hinge rod sup- 
ported in the ends and in notches in the 
triangular uprights between troughs. As the 
animals nose into the hopper throats for 
t 


more food, the separately hinged thi 
covers are pushed upward to work the ai 
tator arms hinged in turn to them. 

Hogs are usually more successfully fed 
by self-feeders than any other livestock. 
They have excellent appetites, eat large 
quantities without injury, and are not easily 
thrown off their feed. 

It is usually found best to have two or 
more feeders for the stock. A separate feed- 
er can then be used for shell corn, another 
for ground feed, and a third for supple- 
mental feeds. 

Even the best-designed and best-built 
self-feeders require some attention. They 
should therefore be inspected at regular in- 
tervals to see that the supply of feed is 
adequate and that it is feeding down prop- 
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erly without undue waste. A good practice 
with the feeder shown, and with any other 
automatic equipment where livestock is con- 
cerned, is to give it some personal atten- 
tion each day as a check on its operation, 


Double Snow Shovel Cuts Time 
in Scraping Wide Sidewalks 
Two snow shovels bolted together will 

clean a wider path than one and in just 

about the same time. Remove the handles 

first, and then overlap the shovels 1” or 2” 

and drill and bolt 

them together. Next, 
bolt a handle on 
ar each end and 

in them with a 

stout crossbar bolt- 

ed near the top. A 

length of 1” by 2” 535) 

oak rounded slightly <2 


is excellent. If ad- 9= 
ditional support is © 
ni a similar Hl 


piece of oak may be 
bolted on the back 
of the blades. 


Cellar Gardens Thrive in Winter Under Fluorescent Lights 


Currincs and seedlings can be grown 
with little attention or fuss in your basement 
this winter for an early start on your home 
garden. You need no greenhouse or other 
expensive equipment. An ordinary fluores- 
cent bulb can be your “sunlight.” 

The method, as reported by V. T. Stoute- 
myer and Albert W. Close, of the Bureau of 
Plant Industry, was developed at the U.S. 
Plant Introduction Garden at Glenn Dale, 
Md. Cases of varying construction were 
used, and the only light employed was that 
from 30- and 40-watt fluorescent bulbs. 

Three types are shown in the photos—an 
open table in Fig. 1, a hinged-top 
frame lighted by two 40-watt Huores- 
cents for each section in Fig. 2, and a 
small side-hinged frame using one 30- 
watt lamp in Fig. 3. The rooting me- 
dium is vermiculite, a mica-bearing 
mineral gravel expanded by heat. It 
is available at most building-supply 
dealers as concrete aggregate or, some- 
what coarser, as house insulation. 

A frame suitable for home use is 
shown in the drawing. Jt should be 
built of some decay-resisting wood 


The cellar "greenhouse" below was designed 
for use with one 30-watt fluorescent lamp, 
which may be left lit continuously. 


“SOCKET FoR WeATING UNIT 


such as cypress or redwood and covered 
with waterproof composition board. An air 
space is left below a false bottom of wire 
screening fine enough to hold the gravel, 
and an air space is provided above the lamp 
to prevent overheating. 

Where the basement temperature is likely 
to go below about 72 deg. on occasion, a 
socket should be provided in the bottom air 
space and a small heating unit used with a 
chicken-brooder or soil-heating thermostat 
to keep the temperature at 72 19 75 deg. 
White or pink fluorescents are preferred, but 
daylight lamps will serve. 
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FERTILIZING AND WATERING >lants or a 
lawn in one operation is possible with a 
unit that attaches to a hose as above. Using 
powdered sulphate of ammonia or nitrate 
of soda, the sprayer mixes and sprays the 
chemical by utilizing water pressure, the 
chemicals being so thoroughly mixed wi 

water that there is little dar 
the plants, The n 
H. Lilly Co., of Seattle, Wash. 


POSTHOLES ARE DUG in 15 to 45 seconds 
on the farm of Glenn Lindberg at Cut 
Bank, Mont, with a posthole digger built 
in large part of an old auto differential. 
Power for the augur is transmitted by a 
chain, kept taut by a spring-tensioned 
sprocket as the digging head slides into 
the earth between vertical rails. Holes dug 
by the machine are in diameter and 33” 
deep. Power for operating the screw is taken 
from the engine of a tractor, 
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a 2! by 3° size by Hahn and Rapetto, of 
Paterson, use plastic instead of glass 
* to the seedlings, The cov- 
ese product, plastic-mesh 
In this material, a plastic mesh of 
hold screening re- 
inforces the solid plastic coating. 


Vimlite. 
about the size of hous 


ARTESIAN WELLS 
that fail to flow spon- 
taneously are fre- 
quently so deep that 
they require a special 
pump. A bucket that 
will descend through 
the small-diameter 
hole of such a well 
can be made of an 
18” length of 6” 
stovepipe to serve un- 
til the pump can be 
installed. Nail 
disk of %” pi 
ilar stock for the bot- 
tom and attach a bail for the rope. 

Since the bucket can't be tilted in the 
narrow well, water must be admitted 
through a leakproof valve, which may be a 
2” hole in the bottom covered by a square 
of tar paper nailed at one corner. The flap 
will rise to let water in as the bucket sinks; 
the force of the water will close it as the 
bucket is drawn.—R. T. De Forest 


Brownie Reflex—for good snapshots night 


® 
°. 


Ejector button on Kodak Flasholder 
saves you finger burns 


Mount your valuable prints this 
safe and convenient way... 

Here's a way to prevent curling and buckling 
of prints mounted in albums. Use Kodak 
Thermount Tissue and Kodak Thermount 
Tron. You fasten the entire back of print to 
the page—securely, evenly. This method is 
recommended for Kodachrome and Kodacolor 
as well as black-and-white print EasTMan 
Kovax Company, Rocuesten 4, N. Y. 


or day --- indoors or out 


ytime ... in sun or 
- inside or at night. Attach an acces- 
holder to a Brownie Reflex, Synchro 
nsert a bulb—and you're ready to go. 
One button to push for both shutter and flash. 
Big brilliant finder previews your picture in 
actual size before you snap it. 


Kodak Flasholder teams with new shutter on 
Kodaks, to insure accurate synchronization with 
the flash peak of the amp you use . . . “fast” 
Class F or “slow” Class M. Light and strong, 
equipped with anodized aluminum reflector and 
button-operated ejector. Socket accepts either 
Class F or Class M midget bulbs. 


LE 


JAN. 
v9.47 209 


Now! The ONE-UNIT 


HEARING AID( 


Thousands Have Waited For 


tHE NEW ONE-UNIT 


Beltoné, 


HEARING AID 


0004 


THIS IS 
ALL YOU 
WEAR 


NO SEPARATE 
BATTERY PACK 


(NO DANGLING BATTERY CORDS 


The tiny new BELTONE 
Mono-Pac is about 3s size and 
weight of old-style hearing aids, 
yet so powerful you hear even 
whispers! Get helpful facts 
about this new “MIRACLE” 
aid in valuable FREE book 
about deafness. 


BELTONE HEARING AID 
1450 W. 19th St., Chicago 8, 


Aid Co. 
lomo we. 1900 St 

FREE, booklet boo! 
reome 


enicage 8. 


deafness snd what 
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No-Climb Bulb Changer 


A nusnen “hand” on a pole enables you to 
change a high electric light bulb without 
climbing, in a new device made by the G. R. 
Chadsey Mfg. Co., of West Hartford, Conn. 
Reversed, it removes broken bulbs. 


Packaged Hole-Cutter Kit 


Two adjustable high-speed steel cutters 
for making holes from %” to 2%” in di- 
ameter are put out in a decorated plastic box 
by Bruno Tools, of Beverly Hills, Calif. 
Straight or bit stock shanks are available. 


Nave Fan on Win Pa 


r 


Don't envy the fellow who plays an instrument 
You, too, can be popular and have fun mak- 
ing music! You can entertain others . .. be the 
“life of the party.” Playing a wind instrument 


Wri Tosh popes 
is easy...and it's a lot more fun than just listening! nite... _TmroveH sen 
Anyone who can whistle a tune can ply anew FOR FREE BOOKS 


Conn. The fingering is simple and the scale peen. AGERS—Ask for"Fun and 
comes easily because of exclusive,patented Conn Popularity Through Music." ideas 
features and advanced design. Get all the thrill. 124 examples ot how yeu can eu 
ing details. See for yourself how you can have Plavings frument provides. 
fun and win popularity through music. See your PARENTS — Ask for “Music, The 
friendly Conn dealer, or write direct to Conn — important guide in rearing children / 
for FREE copies of the profusely illustrated, {Rats S'sciy acclgimed by author / 
interesting books shown at right. Do it today! BS ie AE ~ 


CONN BAND INSTRUMENT DIVISION ™* 


—-- 
CONN BAND INSTRUMENT DIVISION =~ 

€.G, Conn Ld., 

132 Cona Building, Elkhart, tadiana 

‘Without obligation, please send FREE Book checked below. 
("Fun and Popularity Through Music!” 
(Music, The Emotional Outlet for Youth” 


NAME. - 


ADDRESS. — 


crry__ - ZONE___STATE. 
WORLD'S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 
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CRACKED HEADS 
AND BLOCKS MADE 
GOOD AS NEW 


Guaranteed Methods are 
Safe, Fast, Inexpensive 
Junking of cracked engine heads and 
blocks, costly replacements and long lay- 
ups are things of the past thanks to K & W 
repair methods. Used for years by the 

largest truck and bus operators 


K  Woectancat TROD 


repairs are available today at service 


shops throughout the country. K & W 
Metallic Seal repairs most Heat Generator for Labs 


cracks in only 30 minute - | 


Desicnep for applying heat to metal and 
nonmetal objects in experimental labora- 
tories, the new Ther-Monic electric heating 
generator comes with interchangeable in- 
duction or dielectric heating sections. The 
1,400-pound generator is made by the In- 
duction Heating Corporation. 


Look for 
Ca 


Projects Brighter Pictures 


| _ By ustnc an aspheric condenser system, 
the new Model AP-3 Viewlex slide projec- 
tor throws brighter pictures, per watt in- 
“Smactucizwents | put, than conventional systems. It is 
Tule | equipped with five-inch Luxtar color-cor- 

rected anastigmat £/3:5 lens and a 300-watt 
lamp. A slide carrier is built in. 


i 


ae 


il 


ae 
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Cars must ‘Start...n0 matter how cold 


You know how slifficult iris to start 
engine on a bitter cold di 
you've 


round your battery away. 
a fully charged battery won't insure 


1¢ ix sold by service stations, car 
dealers and garages in every community. 
For quick starting in wint 
in your erankease oil now a 

THE CASITE CORPORATION 


a pint 


HASTINGS, MICHIGAN 


oil change or each 1000 miles, For hetter 
and smoother performance year ‘round, 
also put 1 through the air-intake * 
every three months. 


NEW MYSTERY THRILLER...*MICHAEL SHAYNE” 
tea am acs = are 
Wed. —7 P.M. PT—( West Coost) « 


= CASITE 


Quick Starting in Winter Weather 
or double-your-money-back 


* GUARANTEE —We guar 
‘oom wil tart promptly nthe eadest weather 
te according to msrueions 

our-maney-back by wate cat erates 


allay averted pce of 


that any motor capable of being started in a 
it your car fails to start. 
yout 


LASITE{ 


sc. tos toes 
‘mailing Wto\The Caste 
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“The uppers are waterproof 
fishing and general outdoo: 
ference between these boots and ihe famo ‘famous a ruses 
rable Paratrooper Jump Boots, 
Corcoran during the war. 


pot gives you all these 
EXCEPTIONAL FEATURES 


No other 


eth with ens 


At this Amazing 
Low Price 
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Adjustable Circle Cutter 


Aw apyusTasze circle cutter manufactured 
by Bruno Tools, of Beverly Hills, Calif, 


| makes holes from 1% to 8 inches in diameter 


in material up to 1% inches thick. A com- 
bination drill and pilot, with a high-speed 
cutting blade, is adjustable to depth and 
thickness. The cutter can be used on wood, 
steel, brass, hard rubber, aluminum, fiber 
and plastics. 


Pipe Provides Air Control 


A GaTE-vALvE in the stem of this new 
pipe, made by the Gentle Mfg. Co., of De- 
troit, permits regulation of the mixture of - 
smoke and air. It is designed to permit the 
outside air to remove nicotine, tar and mois- 
ture through condensation, while creating a 
draft up through the bowl that keeps the 
tobacco alight without constant puffing. 


Enough plans... 
projects...and ideas— 
for a whole year of 
woodworking fun 


— in the popular hobbyist's magazine 


‘The Deltagram is leaves nothing to Ruesswork. 
exciting avenues of wen eed F Specific, Step: 
fag fun. Delivered by-step directions are complete 
home six mes and understandable to both be: 
wed inners and experts. Thats 
Seaton wha to take and ‘hy’ "The Delcagtam i more 
wee to make popular every year. 
ie shows you how ro operate 
grees eae Sater Get Your Subscription Int 
owt Pre od: Paper. shortages, permit 


Hoeiin ‘results ‘that K print on iced umber of 
mnirati even 0 to avoid. dis- 
earn ext en, pet YOUE sub 


P, st it the ‘coupon and mail 


‘THE DELTA MANUFACTURING CO. 
683K E. Vienne Ave., Milwaukee 1, Wisconsin 


H 0 m EC R A FT a vs Te Be : 


POWER TOOLS 


of Rockwell Manufacturing Co. 


8. Pat. on. 
— ESE EEE SSS 


AN 
1907 15 


KEEP WARM 
SAVE FUEL 


‘Motil 


BETWEEN YOU AND THE COLD 


— 


* A. pliable, plastic 
‘weather-stripping, easi- 
ly, quickly applied to 
windows, doors, base- 
boards, Stops expensive 
heat leaks, 


Just press into place. 
Use inside or outside. 
Can be painted. Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, etc. 

Roll coversabout 80 feet, {= 
enough for 5 windows. 


Ask for Mortite Booklet! 


J. W. MORTELL CO. 
534 Burch St., Kankakes 


A MILLION 


sg pas 


WITH A 
BURGESS 


Hove loads of fun...spend leisure 
time profitably making unusual gifts 
with this unusual tool. Cuts out lino- 
Joum blocks (illustrated), tools leather, 
‘engraves metals, plastics, jewelry. 
Does craft and shop work electrically, 
ce eetek cminnson, easier, faster! 110 V. 60 cyte A. C. 
sone ‘tooden Tool with engraving needle, $7.50 
box, complete for enly $1652 See your dealer or order direct 


HANDICRAFT DIVISION 


BURGESS BATTERY COMPANY 
176 N. WABASH AVE. * CHICAGO I, ILL. 


Cools by Drying Air 


eW air conditioner answers that old 
vy about it’s not being the heat but the 
idity that gets you down. Developed by 
the American Coils Co., of Newark, N. 
the device takes the water out of air, allow- 
ing your skin to cool naturally by evapora- 
tion. A low vapor-pressure area is created 
within a cold coil, attracting moisture-laden 
air from outside. 


Cuts Metal, Wood or Plastic 


Tue Zephyr 16, developed by the DoAll 
Co., of Minneapolis, rips through metal, 
wood or plastic. Featuring a 16-inch throat 
and 10-inch thickness capacity, the saw cuts 
48.6 inches of %-inch stainless steel per 
minute. Saw speeds range from 1,000 to 
5,000 feet per minute, 


IN EVERY FIELD 


AMERICAS FAVORITE SPARK PLUG! 


AUTOMOTIVE FARMING 


FOLLOW THE EXPERTS DEMAND DEPENDABLE 


CHAMPIONS 


Usten to the CHAMPION ROLL CALL, Horry Wismer’s fost sportscost every Friday sight, 9:55 EST over the ABC network, 


4509 27 


Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


Variable Speed Drive Attachment Offers 
Instant Speed Control for Drill Press Work! 


Now you can adjust drill press speeds from high to 
low—or any intermediate speed—as easily as shifting 
gears in your car! The Era Variable Speed Drive Attach- 
ment enables the operator to provide the correct speed 
for largelor small drills by merely moving a lever: This 
saving in time results in greater work volume, better 
work, and lower production cost. 


The Era Attachment fits all popular makes of drill 
presses, and is easily installed without the necessity of 
drilling holes or changing present equipment. 


To also help save time on the job, many lant owners 
make chewing gum available to workers. Chewing gum 
seems to make work go easier, time go faster. 
Wrigley’s Spearmint Gum may be used even when both 
hands are busy, eliminating work interruptions, and 
thus promoting greater safety for the operator. 


You can get complete information from Era Meter Co. 
3940 N. Kilpatrick Ave, Chicago 41, Il. 
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Television camera, receiving tube, all-electronic recei 
lt of pioneering a 


fare the 


and radio relay equipmen 
research at RCA L 


Behind every big stride in Television- RCA Laboratories! 


m the scen 
living roon 


nin the 
Sports events on 


light of a 
twilight do not 


cloudy day 


RCA Mirror-backed Kinescope— 
All the lifelike realism and detai 
sensitive RCA 

ra is repro- 
duced by this new receiving tube. 

RCA Victor Television Receiver— 
with the new RCA exclusive “Eye 


“locks” the 
sending 


RCA Radio Relay e 


ables 
events taking place at a considerable 
distance from the studio, and eventu- 
ally may link television stations in 
networks. 

In television, as in 


is one of the finest 


or RCA Victor ii 
its kind science has 


instruments of 
achieved. 


Radio Corporation of America, RCA 
Building, Radio City, New York 20. 
tothe RCA Victor Show, Sundays, 
Eastern Time, over NBC. 


RCA Vietor table model tele- 
vision receiver with the exclusive 
ye Witness Picture $ 


brighter, 


clearer, steadier pictures. 


RADIO CORPORATION of AMERICA 
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ROUGH FILING 
calls for TOUGH FILES 


an ordinary 
to_headaches — and 
jard projections and sharp 
edges put a severe strain on regular file teeth 
—often cause ihem to shell or break out under 
pressure. Roughing-down calls for a file with 
an exceptionally strong tooth construction. 
ile for the job is the Nicholson 
Special-Purpose Foundry 
urdy teeth designed t 


e knocking fins and sprues 

ing the narrow edges 

+—this “bruiser” of 

the file family continues to give efficient ser- 
vice long after regular files are discarded. 

© OTHER NICHOLSON AND BLACK DIAMOND 

SPECIAL-PURPOSE FILES of interest to mechanics 

Grattamen Inciade ee for: Aluminum, 

Id, Dle Casting, Die Matin 


ie EEL 
NICHOLSON 
F | L E Ss FOR EVERY PURPOSE 
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MAKE MORE 


MONEY 


APPLYING OR SELLING 


|\CORKSTONE 
PLASTIC FLOORING 


‘ourselt opplying or 
‘economical top-grade plostic hooring. Plenty of 


| Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 
200 SO. FRANKLINTOWN ROAD, —_ BALTIMORE 23, MD. 


Write for FREE Evinrude Catalog 


Completely describes. 1947, line of Evinrude 
utbourd motors “light “aingley smodth 


MOTORS, 3408 N. 27th St,, Milwaukee 9, Wis, 


= EVINRUDE 


HUNTER’S 


COMPASS 
ieefes 20 


imUBBER SPORT GOGGLES 


SPECIAL $1.50 
Engineers All Metal Army Type = 


LEVELS $2.00 


PRECISION $ $2.00 (a 


oo =e = 50 
Value $150. Special ary 


PUBLIC SPORT SHOPS 
13 S. 16th St., Phila. 2, No COD’s 


1. “EVEREADY” FLASHLIGHT 


What? Horsepower 
ina 
Flashlight Cell? 


Yes! Here's one horse- 
power, dramatized in 
picture form — 33,000 
foot-pounds of energy! 
Yet a 3-cell flashlight 
equipped with new 
Eveready” flashlight 
batteries, contains 

1% less than a 
horsepower! Thi 
in terms of work done 
by a busky I-horse mo- 
tor... think of it work- } 
ing for you in your flash- 

light, producing bril | 
liant, enduring light! 


Bey] ie 2" | 


y” flashlight Nearly twice the elec: 93% MORE ENERGY 


LASHLIGHT U! 
give you better light: Great new “Evei 


batteries now produce 93% more energy! Nearly double | SC encray 5 - almost Now 
the power output of even pre-war “Eveready” cells, long | of brilliant white light 1941. 
the world’s standard for brilliant light, long life, and uni- | than even famous, pre- Pm. 


ng bright light for almost Tight batteries 
today's bigd- 
“Eveready” b 


Flashtighe 
7 on ’ sed by the 
NATIONAL CARBON COMPANY, INC. | American Standards 
30 Bast 42nd Street, New York 17, N. Y. Awocistion. 
Unit of Union Carbide (TH and Carbon Corporation 


formity. Now you get daz 


twice as long! Ask for new “Eveready” flashlight batteries 
—they've got POWER! 


V0 © OS weans 
BRIGHTER LIGHT, LONGER LIFE 


TRADE-MARK 


FLASHLIGHT BATTERIES 
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(Established 1896) SHEBOYGAN, WISCONSIN 


FAMILY 
supPoRT YOUR 
WG can pon'T HURRY WITH 


he weLDWood GLUE! 


When you want to fix things fast...be sure 
to get Weldwood Glue, Irs tremendously 
strong... and rot-proof. 
to apply... quick to 


dry... stain-free and gf > 
jent, At lumber = 
jealers, chain and 
hardware stores, in 
10¢, 25¢, 50¢ sizes and 
larger. 

WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


UNITED STATES PLYWOOD CORPORATION 
* NEW YORK 18, N.Y. 
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MILLING 


THE HOBBY THAT PAYS FOR ITSELF 


MOST PRACTICAL of all winter hobbies is 
a well-equipped home work shop. 2 

It’s a quick, sure way for business and pro- 
fessional men to get away from daily cares, 
relaxing to the restful hum of busy tools. Most 
valuable, roo, in repairing home equipment and 
making useful articles for home or business. 

For inventive men—with commercial ven- 
tures in mind—an Atlas-equipped shop helps 
you make working models of your ideas, and 
go into preduction on them when they prove 
practical. 


Qtlas, 47001 ream | = iy = 


The ideal precision tool for all types of 
ing operations is the Atlas miller. Its table travels 
10” horizontally, 312” cross, 6” vertically. Spindle 
speeds from 62 to 2870 RPM. Back-geared power, 
V-belt drive, Timken bearings. Operates from 
4 HP motor. See one at your Atlas distributors, 


mSUCCESS STORIES"— FREE 


feports of personal progress 
Saskon of eats ross coast 
who have built profitable businesses 
Sag with ond or ewe tools. 
Sear free with latest og. 
Write Atlas Press Co., 155. Nor 
Pitcher St, Kalamazoo’ 13D, Mich. 


Anco RAIN-MASTER 
“Dead - Locher” 


BLADE SNAPS ON... 
STAYS PUT 


FALL OFF 
CAN'T BLOW OFF 


A war-born invention—by ANCO—first 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can, Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS. 
MAKE JOBS 


After all, it’s your car to protect. So 
‘youremind him.GetRAIN-MASTERS 
..-patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 


40 POWER TELESCOPE 


Finest Achromatic Lenses. 
Brass Tubes. 

Leather Covered 

Main Section. 


“newtat®et ga 

iewin Do 
a astronomy’ el oi 
“American 


‘achromatic 
lenses.” Professional size evepleces and 


‘Money Back Guarantee 


BROWNSCOPE CO. 


‘24 West 45th St., New York 19, N. Y. 


it possible for anyone . 


GARY, INDIANA 
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p g 
4 ATERPROOF 
, SHOCKPROOF 


NOW AVAILABLE, Sturdy, hendsome, ralable- 


SELF-WINDING. 
‘oll stainless steel co 


BELL WATCH COMPANY, 


_ Rochelle 


imc. 


A Gold Mine of 
ition on Newest Equipment, 
Materials, Tools for HOME CRAFTSMEN AND 

TE you or inmetale woods platen or ls, you nad thi 

PRES source Book of equipments Cele’ arta tad mae 

iardtset items you can't 

must fave for your Some 

ESbty rane ee ‘with ideas and illustradons. 

A WAREHOUSE OF THINGS ‘YOU WANT 
Pathe Water, “fettone 
Electroplater; Drilia; Grinds 


this tie, FREE Book TODAY. Sail 


ws 
| PLEASE SEND BIG, FREE BOOK 


NAME. 


| For Cabinet Finishing 


we PLASTIC WOOD 


HOME worKSHop// 


If you'd like a satiny smooth, professional 
finish on your next cabinet job—use 
Plastic Wood! It's an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint—knot holes or gouges just 
disappear when this handiest filler is used! 
Handles like putty—hardens into wood! 

. . dozens of other uses 
FOR FILLING... FOR REPAIRING .. 
© Countersunk screws © Loose casters 


© Chipped furniture ® Broken balusters 
® Nail and screw holes @ Broken furniture 


© You'll want Plastic Wood SOLVENT, 
too. Get both at one time. It is made espe” 
cially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic Wood from tools and fingers. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 


TM. Reg. U.S. Pat. OF 
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SET OF FIVE 
POST PAID 


Protect yourself and passengers with 
Pressure-Stat and prolong the life of 
your tires! The same automatic safety 
valve used by high speed, cross-country 
trucking fleets is now available for pas~ 
senger cars. The new Pressure-Stat 
weighs only 1; ounce and will not dis- 
turb wheel balance at any speed. 

Blowouts due to destructive pressure 
buildup cause thousands of accidents. 
Pressure-Stat eliminates this deadly 
over-inflation hazard. And Pressure- 
Stat makes any tire last longer under 
all driving conditions. 

A Pressure-Stat is easily installed on 
each wheel without the use of special 
tools and left on for the life of the tube. 
Pressure-Stat not only prevents exces- 
sive pressure buildup but also elimi- 
nates the use of an air-gauge when 
inflating tires. Send in the coupon for 
your set today. 


Wich Hogulator\nc. | 
hardson hequli OF, inc. ! 
4712 Chene Street, Detroit 7, Michigan 1 
is agreed that I may return them within 10 days and my money J 
My Pressure-Stats should be set for: 1 

ston \ 
Street 1 
1 


ELECTROPLATING 


Comes Ready to Us 
Here's the Handy TRO-PLATER 
oui fo hop or business! 
Only § x amooth, 
shining ng on silver” 


tories home 
‘conductive eurtace!Skanple: Easy to tact 
Complete instructions furatsned. Just 
Yyounced tosiart platingat once’ Nothing else to buys 


aks SEND NO MONEY! GUARANTEED! 

2 eee ea Tea, 

Recher te semen as ee Sat 

Se atte tear tel BSP rt Se 

Wald: SSS eae 
HANDY ELECTRO-PLATER * Dept, A-414 

aso Stier averse CElaei ts obe 
rorvian 
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fixtures"... everything with 


Wake Your Our 


RUBBER MOLDS 


with 
RED LATEX MOLDING COMPOUND 


PRESTO 


FIRE EXTINGUISHER 


puts out all $2.95 
types of fires 5 


household DDT 
EXTINGUISH: 
ust 


MERLITE INDUSTRIES, INC. 


Pearl Street, New York 7, N.Y 


LEADS YEAR AFTER YEAR by Paitise 
aT HOLMAN 


+ BRILLIANT BASKETBALL CoacHK 
OF CITY COLLEGE OF N.Y, 


«ONE OF 
THE Be: BEST 


HANDLERS 
OF ALL 


Pat HE LooKs 


SHARPY 


swAMAKING STARS: 
OF RAW RECRUITS 


42 @UIDING KIS FLASHY. 
“TEAMS TOONE 


ph TE on 
Blue Blades aan 
with the SHARPEST edges HARPEST EDGES E 
‘ever honed HONED. HE NOTONLY ENJOYS: 
! FAST GOOD-LOOKING SHAVES BU 
© You Jook shatp for you enjoy the SAVES MONEY. TOOF) 
swellest shaves ever. You feel sharp DOUBLE EDGES. "EAN 


because they're refreshing and give DOUBLE ECONOMY/ 
you a lift, You are sharp for you get FRIDAYS 

far more shaves per blade and save |Q PM Fer Over, ABC NETWORK. SUES Sono ce 
money. Ask for Gillette Blue Blades. SPORTS ALSO AIRS WORLD SERIES AND OTHER CLASS) 


Gillette Safety Razor Company, Boston 6, Mass. 


3355 2 


Here they ore, beginners! Two new kits, Build 
your own radio in jig time. It's simple with 
these special Meissner jobs. 


NEW. BARGAINS 
AT NEWARK 


© 5 tube superhet, all stations on broadcast 
bond, Your fevers progrems 
yourself: COMPLETE 


be superhet, gets Europe ond America! 


mr exporlance galore COM: $9 5,20 


$595 extra ; 
er f 
Is WAD ecules 
SSS ELECTRIC COMPANY nc 
New York City Stores: 115-17 W. 45th St. & 212 Fulton St. 


Ba 


HORIZONTAL OR VERTICAL 
OPERATION—5"x8 12" Gea 


im 


COMPLETE WITH 36 ACCESSORIES 
ATTENTION DEALERS! IN FITTED STEEL CASE 
A limited number of de $3175 Valve if 

are still open; write for Purchased Separately 


EJ woods ENGINEERING CO. | CASCO ELECTR CRAFT TOOL KIT 


| Casco PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 
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“MAN ...WHAT A POWERHOUSE!” 
ATOOL THAT PACKS YEARS OF PLEASURE 


creative. hours, "Ehls 
shop" is ‘a war veteran used by all 
branches of the armed forces ‘ini far flung re~ 
pair bases . ". and it helped set production 
Fecords. at General Electric Westinghouse 
Remington ‘Arms. Ford and other plant 
Hobby’ enthusiast or “expert 
craftsman first choice is 

with its 


Tows of tools begiiay 19 be 
Dut to. work. The useful 
Ress of Moto-Tool for pre 
cision work Is increased 


‘available at 
slight additional ‘cost (see 


Se | ae eae 


—_——SSS eee 
Free Both Hands With Moto-Tool Fock pine Oversize 


Attachments Brotor, Eeslfy repl 


Ae f a a 
iste Seg 
Ron! 
MONEY BACK GUARANTEE 

‘Buy Deomet Matos Tool and Accesvories from 

Four desler Mie doer not handle th 

Beter ect from te factory ona 

ral, money back guarantee 


DREMEL MFG. CO., Dept. 127-B, RACINE, WISCONSIN 


ATTENTION! 


MODEL MAKERS, 
EXPERIMENTERS, 


NOTE THIS 
(MINIATURE BALL-BEARING 
ELECTRIC MOTOR 


THE ARMY PAID $300.00... you 


AN INGENIOUS PRECISION INSTRUMENT pay only 
‘This Barometric Motor-Actuated Altitude Control (a component part of the famed, hitherto 
secret SPERRY GYRO AIRPLANE PILOT) kept our huge bombers at a constant altitude. A 
miracle of electricity and physics, with a wealth of fascinating precision parts that can be re- 
worked into many a gadget by the model-maker and experimenter. Over-all size, 9° x 4%" x . 


34°... weight, 24 Ibs, Each instrament brand new, én original Government packing] Note par- 
ticularly the MARVELOUS miniature electric motor, bal/ the size of a safety match-bor! ... alone enchtens 
‘Worth much more than our price for the entire unit! Operates oa 6 to 24 volts DC, equipped ANYWHERE 
with ball-bearing armature and worm gear; ideal for powering miniature boats, locomotives, 
Working models. Among the other parts is an aneroid barometer mechanism that might be re- CANADA, 
Mounted and calibrated ..a miointure geared <diderential ---2 seared 

magnetic signal pickoff (with collector rings and solid silver brushes) 

adaptable 25 a small cable-drum of continuous rotary coatact 
miniature ball-bearing races... gears, shafts, other precision parts.» 
mounted on metallic magnesium chassis. I 
No wonder this instrument cost the Army $300! What « buy at only $4.95, 
postpaid. Sead check or money order. No C.O. ' I 


THE NEWMAN-STERN CO. + CLEVELAND 14, OHIO L_————- 
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|. Tey this new, 
matches the beauty of 
SIMONIZ 


in Colors 


FOUR BEAUTIFUL COLORS 
TO MATCH ALL FINISHES 


iar 
waar 


er beached ad ht wats 
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CUTS IN ANY 
DIRECTION 


Zz _A7 
TRY THE NEW REVOLUTIONARY 


Tiler Seal Saw 


Now! Saw wood, plastics or light 
metals as never before. Backwards, sideways 
—any direction. It's the only saw that cuts 
difficult curves, square corners—any pattern 
—without shifting work. The sharp, long- 
lasting blades won't break. And the new Snap- 
‘On frame holds the right tension constantly, 

Get yours today! Frame, with four blades 
that also fit most jig saws—only 95c, 


AT YOUR NEAREST HARDWARE STORE 
or send $1.00 direct for sams 


TYLER MANUFACTURING CO.+936 Pico Bivd.»Santa Monica, Calif, 


Users find gasoline economy. you 
Motor: kno: 
‘Grease bath alr cle 


VERTROD 
WAY 


tented Features) nthe modern 
way. At mest odie shops. 


hanging oerialwires—climb- 
ing. 

VERTROD—20 models cover 
cll wave reception— FM—AM 
fond Television. 

VERTROD 
acientifi 


‘Wate fr older 412 


VERTROD CORPORATION 


60 EAST 42nd STREET + NEW YORK 17, N.Y 


BETTER THAN EVER BEFORE! 


AT SENSATIONAL 


Featuring this Powerful fam FACTORY_1O_YOU 
SERIES 16 | Joys, = PRICES 
AM-FM : 
CHASSIS } | 

> 
You 
ype? 
FREQUENCY 
MODULATION 


PUT THIS WORLD RANGING n° 


bes 
CHASSIS IN YOUR PRESENT 


i 
DA he eee’ 
CABINET OR SELECT A NEW. T, Ys ig % ©. 
Ria Aa 
"THE MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 
a The SYMPHONY GRAND SERIES 16* AM-FM. 


RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC 


> 
i 


west Catalog today. 


ciwemuatiiajonio |, a=’ 
on 


Dept. 24-C » 909 BROADWAY + 
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| FIXES 


BROKEN CHINA 


Hear it for yourself, Try-it 
"under any conditions and 
you'll find the National 
~ -NC-2.40D turning in a kind 
‘of performance no radio re- 
ceiver can surpass. Stations 
_ half.a world Gway come in 
like those around the corner 
—thanks to.the selectivity and 
sensitivity that made Nationals 
the Navy's choice for three- 


XY 
Sage penedges | DUCO CEMENT 
and hear it for yourself to- 
day. Write for the:name of DOWEL TROUBLES 
EE 


‘\Gassvdunsnn 


your nearest dealer 


ALOE. MASS 


Figures prove that 50% of all deaths 
by fire occur in the home. Fire takes 
, one American life every hour. Pro- 
\.__ tect your life and property with 

CD-SNO FOG Carbon Dioxide Fire 
Extinguishers. Safe, effective, easy to 
use onall typesof fire. Underwriters’ 
proved. Write for free illustrated 


5 <a 
© ~Sro foe folder today. The General Detroit 


4 POUND Corp., 2270 E. Jefferson, Detroit 7. 
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A TREASURE CHEST FOR MECHANICS 


Hee = 


POUND HANDY ASSORTMENT ¢ @ 5 
10 SCREWS —NUTS—BOLTS 
WASHERS —RIVETS—SPRINGS, 


‘Think of it~ this popular assortment specially priced ar 
tess than 9¢ a pound! Chest filled with 100 pounds of 
clean, new fasteners, mostly 4” and larger diameters — 
bound to come in handy in shops, garages, on, farms, oF 
wherever a large variety is needed. Chest, too, is valuable 
for’ many uses. after original contents have’ been. used. 
Shipping wt. 115 Ibs. Price only $8.95. Enclose remictance 
and shipping charges when ordering. 


HUDSON TRADING CORP. 
14.1519 N. Walls St, Chicago 10, i. 


Tojee ut Quality ..the 
CLINTON ENGINE 


Has Proven Itself 
W's built for Durability 


YOU GET THESE LONG. 
LIFE FEATURES FROM 
CLINTON 


CLINTON MACHINE CO. 


CLINTON, MICHIGAN 


| NEW PRECISION ATTACHMENTS 


FOOL OF 
1001 USES 


Smooth, steady power at your fingertips! Perform 
precision opera jot possible with any other port- 
able tool! With a Handee you can turn out profes 
ial looking projects for pleasure or profit—shi 
plane and train models. costume jewelry, wood cary. 
ings, puppets. initialed tumblers, etc. AC or DC, 
25,000 r.p.m, Wt. 12 oz 
USE THE RIGHT ACCESSORIES! Choose them from the 


most complete line... more than 300 made right in the 
Handee plant. 


A GOOD START—THE 


HANDEE KIT 


HANDEE Tool 
and 45° most 
popular acces- 
‘sorles packed tn 
compact 


Hander only. sith 7 
‘accessories, $20.50 


yo, 
THe CpSELE OR A FRIEND 
T OF & LIFETIMES 


Fit Handee only, enable novi 
man to do Perfect work. 


curacy 
ments with 
pala 


ORDER NOW! SATISFACTION GUARANTEED! 


FREE! NEW 52-PAGE MANUAL 


Send (Handee Kit C)Handee Tool (Precision Attach- 
ments QC.0.D, (Remittance enclosed (Send Manual 


Name. 
Address 
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HOTOGRAPHERS 


CAN PRINT PHOTOS 
Nese = lor. 


PRACTICALLY ANY SURFACE! 


, EASY TO USE — BY CONTACT, BY PROJECTION 
CHINAWARE oy — ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 


nestuwe Let your imagination go! Find new uses for your 
#CORD | iron vow photographic hobby! Put those pictures you prize 
4| ‘best’ Tost on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN L. MARTIN CO., BALTIMORE 3, 
ASK YOUR DEALER ABOUT 


acted L. pe 


MULTI-MULSION es 


"ASO, TE) 
GENUINE MILITARY 


WRIST WATCH 


Complete with New Style 


Send for booklet showing how to make EXPANSION BAND 


your own bricks of Cemadobe and build si 
an attractive low cost home yourself, Amaz- mn | 
ing discovery in soil stabilization. Bricks of esl 
earthand cement. Attractive; heat and cold 
resisting. Easy to make. A Godsend to any- 
one who needs a home. Now being used 
by hundreds of satisfied home builders. 
Acceptable to loan agencies. Complete in- 
structions in attractive, easy-to-understand 
booklet entitled "Cemadobe”. 50 illus- {om nl nod ands, ena rend ta tho 


trations and 40 chapters. Money back 
guarantee of satisfaction. Send $1.00 to 
Cem-AdobeCompany,Box 81,Dept. 
PS-17, West Los Angeles Station, 
Los Angeles 25, California. 


POPULAR 
234 science 


Gark, unbreakable crystal, red sweep PLUS TAX 
4. ‘non-corrosive stainless 
‘on-corrosive stain 


CORONA W ae SALES COMPANY 
Dept. a ‘Chicage 7, il, 


IT WOULD 
GET THE 


» you couldn’t ignore the old nickel-trimmed 
stove that was the center of family gatherings. 
Too bad that since the heating plant has been 
banished to the basement it is so often “out of 
sight out of mind.” Many an attractive home has 
been built with all the eye-catching gadgets, but 
without enough attention given to the heating 
system. And no matter how much it may have 
cost, it isn’t really a home unless it is com- 
fortable in cold weather. 
Minneapolis-Honeywell has 


developed an 


A GOOD HEATING SYSTEM + MODUFLOW 
= COMFORT UNLIMITED 


MODUFLOW 


the new HONEYWELL heating control system 


Minneapolis-Honeywell Regulator Company, Minneapolis 8, Minnesot: 


entirely different type of heating control systen. 
that has brought a new conception of comfort 
to thousands of homes. This remarkable control 
is called Moduflow. Whether or not your heating 
system seems to be satisfactory, you'll find that 
you will have greater comfort with Moduflow. 

Learn how easily and inexpensively Moduflow 
control can be applied to your present heating 
plant, whether old or new. Mail the coupon 
today for the booklet “Comfort Unlimited” that 
tells all abour Moduflow. 


Minneapolis 
2760 Fourth Avenue South 
Minneapolis 8, Minnesota 


joneywell Regulator 


r 
! 

! 

| Please send my free copy of 

I “Comfort Unlimired”* 

| » FREE! | 
CS | 
eT 
| ity 


Sa 


= Canadian Plant: Toronto 12, Ontario. 
JAN, 
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BIG 
NEW 


Lit Yyelte Rilo 


RADIO WIRE TELEVISION INC 


100 6th Ave., NEW YORK 13 
110 Federal St., BOSTON 10 
24 Central Ave., NEWARK 2 
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GREAT NEW TOOL! 


The, world-famous Mead Band- 
sander i ideal for home workshop Shows 

remarkable ‘machine use om 
aukly shapes, sands, carves and jyside 


Wrecks equally well on in 


can! Tilting table for bevelling, 
chamisring, Rast-and-sweat proof 
‘Ball bearings. Saves time, 
Itbor, money en Jobs in any, home 
‘or industrial shop. Invaluable to 
Rome-craftsimen, makers of pat 
tems, tools, s. costume 
Jewelry, castings, forgings, orma- 
ments; radio and. electrical Parts 
stampings, etc, Nothing else like 
‘Sold'on'5 Day Trial, money 
ick guarantee. Circular Free! 


THE MACHINE THAT 
AMAZED THE EXPERTS, 


write for FREE circular 
cod for tat 


MEAD SPECIALTIES Co. 


4114 N. KnoxAve,,Dept.217,Chleogo 41, 1, 


350 CUTS PER MINUTE 

Make money sawing wood. Use Otiawa—fasteat cutting. Cats 
large, amall logs easiest way. Fella trees, Ono man operates. 
7ooonande in ase, Balle tolast with heavy, aut enw blade. Pose 
{tive safety clutch control; uses power take-off any tractor. 
OTTAWA MFG. GO., D101 Forest Avo. Ottawa, Kan, 


MASTER MANUAL 


Biaeer tod. beter with more 


1 YR, SUBSCRIPTION TO 
CHIPS 2 CHATS 


W's 60 easy to enlarge with @ 
Federal that even a begini 

can turn out salon quality 
prints with very litle practice. 
And it's great fun to enlarge 
with a Federal because of the 
many extra value features your 
Federal supplies with no extra 
cost fo you. For example, 
fully corrected, quality anas- 
tigmot lens is included in the 
modest price of every Federal. 


“ENLARGING IS THRILLING” 


ing. 48 amusing, ilustoted poges. /, 
25¢ et Camera Stores or Send Coin, = 


PEA7a.7-7iy VIAL MANUFACTURING & EMGIEERNG CORP 


Ina sreuaen sriteh = BROOKLYN 5. NT. 


LIVE STEAMERS 


Blue Prints and Castings in’ Scale for Six. Engines 
‘Tom Thumb — Pacific 4-6-2 — Atlantic 4-4-2 
Tanker 4-6-6-T — New York Central Hudson 
4-6-4 — Union Pacific Articulated 4-6-6-4 
Write for Price List | | 
YANKEE SHOP, Machinists 
88 High Street, Danvers, Mass. 


Say You Saw 
It In Popular Science 


PAINTERS’ 
STRIPING TOOL 


NOW you can do your own exper sting on fur 
‘kes, model planes. Balen, auton. ors 
velour wall board .- make plan walls 


WENDEL MFG. CO. 4234—A 
(Chicago 1, 


THE ONLY BRUSH THAT 


‘ "Also Eliminates 
Sweeping Compound ! 


Aron Sweeping fd Te 


=Waathers brushes used with 


Arbitria sweeping fluid are 100 times 
more effective in controlling dust than 
ordinary floor brushes used with sawdust. 
When used daily, Dustless brushes actual- 
fy reduce bacteria, normally in the air be 
tween sweepings, as much as 97%, These 
facts have been proved in tests made by 
independent health authorities. Dustless 
brushes are used in thousands of sto 

factories, offices, schools, and institutions, 
They are unconditionally guaranteed to 
meet your requirements. Write today for 
sizes, styles, and prices. 


Muwauaee Dosness 


MANUFACTURERS OF DUSTL 


SPEED SWEEP AND 


ete information 
rin sweeping eid. 


JAN. 
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RUGGED, COMPACT 
HANDLES BIG WORK 


Thousands of satisfied users find fun and profit witb 
the Emrick Universal Woodworker. Patented design 
gives you the five most useful power tools in one 
HEAVY fabricated steel frame. Free-running in 
bronze bearings. A lot of 
tool value for the money. 


1's a LATHE—preciston-bullt 
‘and easy-running, 10" swing Over 
bed, 30" between centers 


Pace 


1 

4lvs 4 DISC SANDER that 

J euts fast and clean, on 

|) surface of any stock. 5° 
‘Aine takes a 


It's @ CIRCULAR SAW ta) 
6 binde. Arbor takes dado. sa 
moulding cutters, serateh wheels 
for butting wheels 


ox 


te 


A rood quality EMERY WHEEL | 


is furnished. 4-step cone pulley 
‘elves cholee of running speed. 34° 
‘Shaft takes all standard grinding 


atin up 2° travel. 34° 
‘splndie.” Drills to center of 12° 
tirele 


‘The UNIVERSAL is a 


ment, Write for literature. Uses % H. P. motor. (Motor and | 


saw-blade not included in price quoted.) Shipping weight, 6SIbs. 
WRITE FOR FREE LITERATURE AND ACCESSORY LIST. 


EMRICK INC. 


17248 CLINTON STREET + KALAMAZOO 24, MICHIGAN 
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RADIO Builders, Experimenters 


test unit with 2” moving: 
pe meter reads: A 
volts, "0-25-50:125-250; AC-DG 


Capacitance, 05-15. mid. 


provide range selection. In bl 
Bakelite case with cord and pl 

No. 84-306. Special Price... $3.88 
GET THESE HELPFUL 
ALLIED RADIO BOOKS! 


nd Cail 
*Salcuator, No. 37-085, 
ALLIED RADIO 

8) W, Jacaon Bid. Dept, TT «Chica 7 


ALLIED RADIO 


See your ALLIED Cotalog for Everything in Radio 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
, For Plecsure ind Profit! 

na have a even 


you peed tha. 
Biater. At ke of an electrified rus 


hed eaulpinent comic, ready fe 
a ‘om Pe a seth eek. "So 


fedsy for FR 
literature. ACT AT ONCE! Bail Coupon, 


@ WARNER ELECTRIC CO.. DEPT. 1-22 


FREE. Details & Samp ple! ! 


WARNER ELECTRIC C0, 1812 Jarvis Avenve, Chicago 26, Dept. ..22 1 
[| Ceatiemen: Send Free Sample and Details tor 


Be 1 
| 


‘State 


“For exacting work 
<= give us X-acto Tools!” js. 


Scale models for the Hollywood Bowl, Sam Goldwyn 
Studio props, Shell Oil Company models, are only a 
few of the big miniature jobs for which the firm of 
Models and Miniatures in Los Angeles uses X-acto 
tools. Knives, pin vises, mat cutters, strippers, planes, 
senders .. they use them all — and say, “as the det 
on our models are most exacting, we find the versatile 

X-acto tools indispensable!” 
Here modelmaker uses No. 2 
Knife ($1.00 complete with § 
assorted blades), 


Thomas Galloway, mode! con- 
sultant, working on detail of scale. 
model miniature “A No. 85 
X-acto Tool Chest for every new 
‘employee's work bench” 1s on the 
schedule for this busy studio. 


xacto &) 


Singly or in sets, 25¢ to $1250 

At hobby, gift and hardware shops 
‘X-acto Crescent Products Co,, Inc, 440 Fourth Av,, N.Y 16 
In Canada. Handicraft Tools, Ltd, Hermant Bldg, Toronto 
Reg U 5 Pat. 08. 


THE BIG SHOT—No. 85 X-acto Too! Chest. A knife, @ toot 
for every job. Designed for safety and sure control. Includes 
3 X-acto Knives; complete blade assortment; sander; 
atripper; planer; saw; drills and holders; ruler Complete in 
desk-drawer-size wooden chest. . $12.50. 


= 


Models and Miniatures specializes in architectural layout, 
city planning and landscape models .. often to as small a 
scale as one inch equals 16 feet. “X-acto is a must for every 
‘mode! builder,” they say. 
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NOW YOU CAN DRAW 
HOUSE PLANS FASTER—EASIER 


HOUSE PLAN TEMPLATE 


Stondord Y4"=1"0" seale 


Parent plastic with 
fished fn heavy. mi ‘elope with ful 
Instructions, ‘Satisfaction guaranteed, 

1 Send this ad with name and add 
| $£50. "Your sempiate will be mailed same 
day order received 


I 
1 
1 
1 
1 
1 
! 
1 
| 
| 
i 
! 
| 
! 
| 
! 
1 
1 
if 
| 
| 
| 
1 
if 
| 
' 
! 
| 


| Timely Products Co, Box 206 F, Columbus 9, Ohio 


[a | 


MACHINE SAW FILING with 

the Foley Automatic Saw fer 
rn way to recondi 

‘Anyone ean do the 
mio experience needed: 

rain, Start in spare 


Ro eye: 
time--Foley-fled sawn cut 40 


smooth and fast, they will 
Advertise for you, being you 
new customers anda steady 


Fepeat ca 


‘The Foley ts the ONLY ma- 
‘chine that Sles all hand 

faws, also band and 
cross-cut circular 
saws,--enables you to 
handle work trom 
‘schools, shopa and fa 
tories as well asf 
ers, carpenter 


Send for FREE PLAN 
Shows how to 


Vassing. Send 
coupon today. 


FOLEY MANUFACTURING CO. 
119-7 Foley Bld: 
Send 


Mineoosotie 13, Minn 


ee? a F 
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SMALL EFFICIENT 
SPEED REDUCER 


Just the thing for the Home Work 
"Shop, Bench . Work, 

Light, Produc! 

fon work. Used. dally in thousands 
of homes and shops. Sturdy. com. 
pact, (see dimensions). Case of heat 
Freated aluminum, Gears, SAE” 63 
(British). Gear Bronse, Worm of 
case hardened steel. Timken Beat= 
ines throughout. ‘Torque capacity 
100 inch pounds. Available in 4 dif- 


$18.56 


ferent’ assemblies (shown | below) 
and in these standard ratios: NET — POSTPAID 
4125-1 64-1 200-1 
B1 30-1 75-1 200-1 
101 © 40-1 90-1 400-1 
We1 50-1 100-1 600-1 
20-1 60-1 150-1 800-1 


When ordering be sure to specify assem- 
bly and ratio Tequired. Shipping welgnt In 
carton, § Ibs, Full money back RUA! 


ust off the pres man 
rho, owns'°a? workshop “whould 
have a copyof out Mew, Up-tor 

ninute, 200 age caialon. of 

eShop. Bquipmenteth 

latest tools made by the blrgest 
manufacturers In the U, 8 ite: 
plete with lifustrations, descrip- 
Rona, “prices. Prompt’ deliver 
on most tools listed in this book 


Available at cost of printing —50¢ a 
Copy-maet youre tod ‘ot 


ONE-MAN SAWMILL 4200" 
parisan moons 


Wear a Form Fitting 
MILLER Tr 
which provides natural free. 


iow and comfort in working, 


soit your 
‘ding to Keep it. 


Write me today for FREE 
descriptive cirealar. Sent in plain, araled envelope: 


FRED B. MILLER Manufacturer 
Dept.P-S. Hagerstown, Maryland. 


GO PLACES! 
bo HINO: with 


Sout of 19 


On highways,ia town, 
on the farm, at the 
factory, for deliveries, 
service calls... go the Cushman modern and 
economical way. Cushman Motor Scooters are 
speedy, safe. Park anywhere. “Eye-dropper” 

gas economy. Ruggedly built wi gt auneieis 
clutch, ewo-speed transmission, 4 H.P. Cushman 
“Husky” engine, Balloon tires and knee-action 
springing give eay riding, load carrying capac. 

fonvenient luggage compartment 


een 
FREE 3 82 
ee 


CUSHMAN MOTOR WORKS, INC. 
sont pager Wines: abe, 


BACKED YEARS OF 
QUALITY ENGINE BUILDING! 


Sand Casting—Forging—Heat Treating—Case Hardening i 


Pile FOUNDRY 


oa ig hiss 


Gosoline Drive 

‘Are Welder 

=, 
Electric. Drive 
‘Are Welder 


vol 
jergy required for operation. 
‘Write for circular, 


KANSAS CITY SPECIALTIES Co. 
Box 6022, Dept. 5-74 Kansas City, Mo. 


EXHAUST patie 


NEW! IMPROVED ——_ 
Qa 


WOBART BROTHERS COMPANY 
Box §-17, Trov, Ohio oe 


@® 1 emit! 


FOR MANY USES “oneot the teorid'storgest Suitters ot Ate Welders” 


Electric Drive 1 Cototine Drive j 
DAC. Are Welder CJ Welding Schoo! 3 


tae eaaln 


wan 
‘ADDRESS_ 
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ae eae Oey 


: 
; 
7 
} 


bir ie el ee - 


- Riss you'll 


buy one! 


WHIZZER vive moor 


FITS ANY BALLOON-TIRED BIKE 


answer to dependable, low cost trans- 
its any balloon-tired bike. Built 
by automotive craftsmen in the heart of the 
auto industry, the Whizzer bike motor installs 
easily and will carry you fast (5 to 35 miles 
per hour) and far (125 miles or more on a 
gallon of gas). Enjoy 
tures with your W 
ing, business, 


ew freedom and adven- 
Use it for errands, 
recreation and work. 
Whizzer’s 214 h.p. will take you there and 
bring you back! Does not interfere with 
normal pedaling of bike. Put a Whizzer on 
your bike now. WHIZZER MOTOR CO., 
Pontiac 15, Michigan. 


Simple, positive controle 
yr seer 7 


change balance or riding qualities 
of bike! 


See your WHIZZER 
dealer today 


FACTORY PRICE 


97 


IF NO LOCAL DEALER, USE COUPON 


| WHizzer moTOR CoMPANY 
1 SBE Moro, ae 
Fale et Ree se tail iid a 
| fami Reeesehtnt a Noes ae Es 
| hea Mrs sistas wear ean 
pi ahs iah ema casa uy 
| FES 
| ae 
| appress_ a 
1 
(es 
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Build and Fly 
CLEVELAND 


CULVER “Vv 
Beda LT NE $1.00 


LIGHTNING 
30) inning, Mosel, $4.50 


CLEVELAND MODEL & SUPPLY CO. 
4513A22 Lorain Ave. 


BE, FAIR. To your HAIR ‘Want berrer- 

looking hair? Embarrassed by. falling dandeuf, 
itching scalp? Then ty VITABRUSH heer aleg 
driven scalp brush that gives your scalp « vigorous 
and invigorating "workout" in just three aunutes 
@f fan, “Cleans sci “Scimulates‘Slood supply. 
Restful. Pleasant. Write taday for complete in- 
formation and. satisfaction. guaranteed offer. 
Hershey Mfg. Co., 3740 Field Bldg., Chicago 3. 


A kit of 33 high-quality parts, wit in. 

struction book, which will enable you 

perform over’ 30. interesting elect 
such as, 


ratron aut throat 
phone, visual telegraph set, do 
plating, electrotyping, and ‘make ma 
other interesting modern electrical ai 
magnetic devices. 
Price $13 plus small express charge. 
Order direct from this advertisement. 
Send $15.00 by money order, cashier's or 
certified check to— 

INVEX, INC. 
©. Bex 2029, Tampa 1, Florida, 


Wanted More Men- 
Big Income 


fortunate, satisfied men. Many of them a year ago were 
nervous penny-plnchers trying to make ends meet. Today 
they plana new home and car. Average, mature men are 
swelling thelr bank accounts, building security In this in- 
teresting occupation, 


ing good, steady, year around earnings. ‘There ‘ate ope! 
Ings now for men to sell our dependable. quality product 
in all parts of America, It saves up to % the cost of an 
expense bullding owners and maintenance men expect to 

make orders as large as $500 {m- 
mediately posslbie. Cash commissions paid on receipt of 
orders. We handie all collections and. deliveries. Easy 
credit ‘terms are available, WRITE TODAY ‘or current 
earning “figures ‘and details, Don't put it off! Dept. 8 
Box 789, Fort Worth, Texas. 


pay, Post-war searctt 


ANYWHERE 


ellable. economical electric serv 


Capacity range: 350036 


Write for folder. 


(LW, ONAN & SONS 1847 ROYALSTON AVE. MINNEAPOLIS, MINK. 


KEENER, MORE VERSATILE 
CUTTING TOOLS—THAT’S 


Home craftsmen prefer GENIE 
TOOLS—for a special manufactur- 
ing process keeps blades free from 
wire edges. Is the GENIE TOOL 
versatile? You bet! A simple turn 
or two—and you have a knife, drill, 
w, or whatever the need. Yes, 
ENIE TOOL has rightfully earned 
slogan “Magic at Your Finger- 
.” Find out for yourself today. 


SEND FOR 
FOLDER DEPT. C1 


vy MODEL TOOLS 


BOX 30 * BURBANK, CALIF, 


— 
09 


TORNADO fi] 


BURNER 
4 Flame for Every 
laboratory Need 


he Tornado Burner No, 140 is ea 


‘afrow ot wide, hob or sft, Game is neadea, °° 7 
‘ddjustment is necessary: the burner is self-adjusting. 

ed onthe 81g 
igus anutad, elimi= 
the supply source. 
de holes, makes it simple 


the ecesslty of using erids, create a 
evenly distributed, thereby eiving a faster and better heat. 


=TORNADO 


GAS TORCH 
The Modern Way of Soldering 


‘deal for hard and soft soldering. Will heat 


metal parts, Generates 
Pahrenhelt, Simply conn 
Jet with 


RIGERATI 


ed AIR ERATI 


<a ! Complete! 


19 Popular Mechanics Kits 
parts, .clectronicequipment...amplifiers...complete, stand- 
ard lines of post-war designed equipment and supplies: pages 


fd pares of what you ve been waiting for.in the new Concord 
Catalog, ready now! Rush coupon for your copy...sent FREE! 


LAFAYETTE RADIO CORPORATION 
Peachvee St ATLANTA 3, Gh 


CHICAGO 7, ILL 901 W. Jchson Bt 
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NEW MIDGET ELECTRIC 


aL 


Plugs into Light 
9 Socket AC or DC 


Aes ew! 1s 


Seemended toe” 


Tilers 


inner ant ween CO, Strader Ave., Dept. $-205, Cincinnati 2 


| for ATHLETE’S FOOT 


fungous infections, ringworm 


Spe try ULTRA-TONE 
zy Ss MAGIC SALVE 
7 f* Used by thousands of vets in Pacific area with 


wonderful results, Get. yours 
Grugeist or mail 0c. Agench 


ULTRA_CHEMICAL PRODUCTS, 


joday. ‘Ask Your 
‘open. 


RAPIO MARDLEIZING SERVICE, Dept. 12:B, Edwardsville, tl, 


ola. ete. An experiment 


MARKO SUPPLY, Dept: PS 


2924 Logan Bivd. 


WINDOW SIGN LETTERS 


or Store Pronta and Ofice Windows. Anyone can 
them oa. Samples furnisbed. Genuine fold and all 


METALLIC LETTER CO.. 441 N. Clark, Chicago 


EPAGES 


GLUE 


G 
LEPAGE’S PAPERHANGER'S WALL sizp) 


‘Any job locked in a “Yankee” Vise, 
is" correctly. positioned “for every 
hand or machine, 

mand ‘off’ swivel base at 
Bench, Machined accurately « . 
fer and. front’ end 


top, bottom, bok 
rooved block. for rounds, ee 
sees Wemtooved (block, for rounds sYenm 


with and without swivel 
e Ty Ya" and 4" 


a", 2", 
jaw widths. At Sour’ dealer’ 


NORTH BROS, MFG. CO. 7yii,3: 


BRASS RODS 
For Home Work Shops 


Fm aAS Ss 


Write Dept. H for Free Catalog 
of 46 Kits Today 
MEIER BRASS & COPPER CO. 


complete asso! 
1185 Bellevue, Detroit 7, Mich, 


ent of sizes, 


+ with friction cluteh for safe operation. Cuts 
down timber, brush and hed 

vertically and saw loga to length, Can 
be equipped to fell largest trees. Has 
clutch pulley for belt work. Is fully 
guaranteed. 


OTTAWA MFG. CO., 101 Brush Ave. 


WHY JOB WORRY? 
LEARN ELECTROPLATING 


Highly old, uncrowded, Interesting business. Port or 
Hehe “Chromium, Nickel, Gold, Sliver, 
pe 


| Yew THOR “B” ENGINE-$6.95 


and condenser. Ready to run. only $9.95, 
in kit form, fully machined, 5 minstes 
to assemble, $6.95, without coil and con= 
Senser, Powers ali mode's Fully tue. 
trated instructions. Send $1.07—shipped 
Collect same day. C.0.D-or acn4 full price 
plus ase extra and we ship parcel post 


Press, Send for big 32- 
trated hobby catalog with over 200 
1,000 listed items. The 
r jake modelers. Write for 
it now—no obligation, naturally. 
AMERICA'S HOBBY CENTER, INC. 
Dept. S17, 156 W. 22nd St. N.Y. 11, 8. Ys 


“A hot water boiler 
section cracked at the 
lower nipple joint, caus: 
ing a bad leak, The water 


level was lowered below 
the leak The 3-inch crack 
was filled with Smooth-On No. 1, 
as was the space between the sec: 
tions. 

A Ye-inch-thick plate, long 
enough to cover the crack, was bent 
to conform to the casting surface 
and placed under the nearby pull- 
up bolt, The space between plate and casting was 
aulked full of Smooth-On No. 1. The plate could 
have been held by wire run thru the space between 
the sections if necessary. It took 1% hours to make 
the repair. 

"The next day the boiler was filled with water. 
The repair was tight, so the boiler was put in 
operation and the system filled with water. It has 
been operating ever since, and is perfectly’ tight.” 
H. T., New Jersey 


Always keep Smooth-On No, 1 on hand, for 
stopping leaks, sealing cracks, tightening loose parts 
and fixtures. Get it economical 1% my 7-02. OF 
larger size at your hardware store. If they haven't 
it, write us. 


REPAIR 


FRE E HANDBOOK 


Shows many home repair jobs as 
effective as the above. 40 pages. 
170 diagrams. Pocket size. Easy- 
to-follow instruction, Paste coupon 
on postcard and mail today. 


«Sign ond Send Now « 


‘SMOOTH.ON MFG. CO. 
570 Communipaw Av 


NAME. on 


ADDRESS. 


Doit wil. SMOOTH-ON| 


IRON CEMENT 


1 


JAN. 
1947 


This Standard e 
PROFESSIONAL 
MICROSCOPE 


LOOK AT ALL THESE 
PROFESSIONAL FEATURES 


@ Clear View Ocular 
© Direct Reading Drawtube 

(© Coarse and Fine Adjustments 

‘© Automatic Trapped Air Release 
‘© Convertible Achromatic Objective 
® Large Stage (4” x 4") 

© 6 Aperture Light Control 
@ Rugged Full Tilting Frame 
© Optically Ground Mirror 


oll standard 
obj 


All-metal carrying 


cose availoble $8.50 


Compare This FEDERAL 
With Microscopes Selling at Twice the Price! 


FEDERAL 
Ee, 


Federal Manufacturing and Engineering Corp. 


Makers of Federal Cameras and Enlor 
213 Steuben St., Brooklyn 5, N. 
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How to Start 


YOUR_OWN BUSINESS 


BING PRODUCTS 
Dept. B14, 88 Broad Street Boston 10, Mass. 


CORODEX BEY ria 


THE WAR-TIME MIRACLE LIQUID which cleaned millions 
of parts during war effort. CORODEX positively re- 
moves RUST and CORROSION regardless of depth, 
from iron. steel. brass, bronze, copper, chromium and 
nickel, Cieans ‘tools, hardware, sports equipment, 
household utensils, etc., for a few cents a piece, No 
RUBBING or hard work, 

CORODEX IS GUARANTEED TO REMOVE RUST. 

Voluable Manual of Rust Control free with 
I Sears Retail Stores in HARDWARE DEPTS, 
$1.00 in Mid-West (Slightly higher elsewhere) 


SEARS, ROEBUCK AND CO. 


CHICAGO, ILLINOIS 
<Corodex ts made by Aliled Products Co,, 1183 Newport Ave., Chteao) 


‘Shows how to amare your friends with chemical mag> 
ie, dexribes many fascinating home experiment 
{iso fan, tril, adventure and big future oppor: 
ys who know cheriatry. Send today! 
TER CHEMICAL COMPANY 
Drveoect Avene aigernewns Ma 


CENTER & STOP 
INDUSTRIAL & HOME. USE 


A. Conter—No. 1 or 2 Morse 


Toow $6.50 
8. Conter—Ne. 2 Morse Taper $10.50 

C. Live Stop $3.50. Chock or M.O 
Research Lab. 57 Beraen Turnsike. Little Ferry. N. J 


Dept. 2 


REMOVES ALL FINISHES 


New type somi-paste remover quickly 
lifts off point, enamel, varnish, shellac, 
tacquer, bakelite ond other synthetic 
resin fishes. (Removes emulsified resin 
water paints, too.) Stays wet longer — 
stays put on upright or overhead sur- 
faces — strips dean, quick. One coat 
esvally enough (apply with brush or 
spray), Contains no benzol, ocd, cust, 
‘alkali, or wax — harmless to hands, 
bristles, surface stripped. All sizes (pint 
65c) at paint ond hardware stores. 
FREE CIRCULAR 

How 10 Remove Paints, Var 
rahe, Lacquer, ele” Ako de- 
scribes her Sovogron Prod 
wan Heavy Duty Cleaner, 
Groox Filler, Wood Pty, Re 
mover & Bleacher (renews 
Foor), Pomt Bran Cleaner, 
Coldioom Soapless Soop 
Powder 


THE SAVOGRAN CO. 


DEPT. 37 BOSTON 10, MASS. 


SAVOGRAN 
STRYPEEZE 


Ws Orange! 


sieveren, 


causmic~ 
"ALKAL 


M0 voLT GOcvcLE 


A-C MOTOR GENERATOR UNITS 


TWO BRAND KEW COMPLETE UNITS COST NAVY 10730 


“QUICK-GLANCE 


Driving Directions 


t-te 
Gia, visible'trom ankles, Twelve-year repuias 
Hon Yor accuracy’ and” dependability. Price 
S8ib8. "At "your dealer's. Write: for cireular 


MULL MFG. CO. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES, Chev, WS, Piynouts 
Steel $550, Alominum $6.0 
Chey, Olde, Bucky, whe, Steel 
$73, Alminum $830. V8 ord 
MencuRy DUALS, Sie! $17°30, 
‘Ataminem $20.00. Alvan ore 
qvorenteed for 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE,, LOS ANGELES 44, CALIF. 


DUPLER GRINDER, 


More Power—More Capacity 


More Durability and Utility 
than any other homeshop handgrinderl 


Now sou can hare—for your workshap — the. hleh-q 
teal used by co gr ‘aladry ee 


Anudustrial tools. Actually 
sirlal grinder moditied for hate ‘works Ui, 
Industes. Hisbirietc tn wl 
cre thls few” took, It 


Handle 14" Shank Tools 
eae ee tas Re 
‘qhuck ‘Takes tools with ‘tas ee 


‘The Deluxe Duplex Grinder: 
(ilustrated abore) includes U 


Write for ine 
alts vanu other 
himente which. Gontert the 


Money-Back Guarantee—10-Day tie 
ue tac Garant 


can accept direct orders for Immediate elliey. 


Tear out end moll this coupon today! 


‘TWE DUMORE COMPANY, Dest. A-sz, Racin, Wi 


aeloged 6 my check (OF money order) 


Hes Ais COM soe sane 
id naa bess 
Xf not completely satisfied with my Duplex, I can revarn {8 
Within Todays for's complete nfund of the purchase Weice, 
Pease send complete information on the Dumore Duplex 
‘Grinder. 


4505 27 


BOYS LIKE THESELARGE 10” x 1.75 WHEELS 
Made to e BUILD YOUR OWN RACER e 
Outlast Any 

Other Type Wheels 


0, MEAWY STEEL WHEELS. Brinht Note: thewe ATE 
Tin ae ves leet Nor ate tay tires 


$ME MAKE YOUR OWN %& 


COSTUME JEWELRY 


SPLENDID HOBBY OR VOCATION 


HANG THAT DOOR THE PROFES: 
USE THE TIME SAVING £.7 MARK BUTT GAUGE 


‘You pet a clean cot deeply 
vaubo etched profile, Remove chins, 


+ Pin maeas 9 Ear Ser «Sern Byes 
Sioa 3 damp ent 


‘Oe 
Waite FOR FREE CATALOGUE s DEPT. £ 


[riveaocurnia waDce co_ 1) Fibers. Pai 1 Pa 
NEW OTTAWA Wood Saw 


FOR TRACTORS Maken wood snw- 
‘ing fast; easy, Cuts enough wood to pay 
for Tiself quiel ily moved. while 
tached. Big blade: send for FREE details, 
OTTAWA MFG. CO., W-101 Oak Ave., Ottawa, Kans. 


BUD these ENGINES | | 

Corr me meee HIGH BLOOD PRESSURE 
NO CASTINGS! A DANGER SIGNAL 

NO SPECIAL Toots! | Of sted wi 


oo Crousereite Ease 
EZ WARK TOOLS = 0. BOK 8377 LOS ANGELES T6, ‘ie 


SEND 10s 


iustroted 
CATALOG 


2.,1,708,a7% interested ‘i 
Paige bitches. and other trailer 


| Pee Ss Fae itr 
| nawmen acon voor conan, 


Builtte Lasta Lifetime! 


With Bottom Shelf and 18% Sq. Drawer. 2"x8", Solid Plonk, Grooved ond 
Dovetoiled Top ond 1"x8" Back Rail, Shellacked to © Smooth. Satiny Finish, 
=—— 2.6 Ft Long © 34” High © 26" 


| Prompt Delivery 
|MOHAWK LUMBER CO. 
‘ae oor 
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FINE TOOLS 
‘ WEEO 


* Prevents Rust 


+ Cleans « Polishes 


SOLD EVERYWHERE 


GAME $) LIES | 
Chi Furitre ~ Counter 
LUE 200K Ee a 
SUE eco Se a | 
RT veut: Game ores, | 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, I, 


BUILD YOUR OWN MACHINE TOOLS! #5 
Blueprints $1.00-Catalog FREE J 


LEWIS MACHINE TOOL CO. 
ax 14s, Sa. L, Dept S, Las Angles 23, cal. 


COL 


E SPEE 


GanoLEn svsTeM co. 


oe GARMEN-BRONSON COMPANY 
165 East 3rd Street, Dept. I-A Mount Vernon, N.Y. 


Steel Wheels 


Wearing, St 
Str Dearing 


Micrometer 
No. 128 


Here are two of the 
finest and most useful precision tools 
in the Millers Falls line—tools with 
many special features to simplify your 
work. Like all Millers Falls products, 
they are quality-built throughout and 
assure precision accuracy. 

The combination set (No. 391) has 
a beam, a center head and a protractor. 
The blades are tempered steel. 

The micrometer (No. 112R) has 
a cut-away frame to permit measure- 
ments impossible with regular frames, 
‘a lock ring, and a speeder. Decim: 
equivalents are etched on the fram 
Measures by 1/1000 of an inch from 
Owl. 

Millers Falls also makes steel rules, 
thickness and screw pat gauges, 
calipers, dividers, depth and surface 
gauges, and many other machinists’ 
tools. See your dealer. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS 


COMPANY 
GREENFIELD © MASSACHUSETTS 


JAN. 
i947 249 


in its handiest 
form...a Stanley 
Zig-Zag Rule 


© Unfolding quickly to 
the length the job 
requires—from a 
6-inch rule to a 6-foot 
stick—a Stanley Zig- 
Zag Rule will be your 
constant helper. 


Many craftsmen like 
the famous “Green 
End” Ziz-Zag with 
3 reading ver- 
igures. Sticks of 


rustproof metal. 
skill into your hands 
with Stanley Tools. 


THE TOOL BOX OF THE Wi 


WARDWARE- HAND TOOLS - ELECTRIC TOOLS 


Own these two Stanley Books 
‘Tho first book is free... 
“The Joy of Accomplish= 
ment”, a. brief introduc- 
tion to tools and their uses 
‘The second is the famo 


Stomley Tools, 217 
ww Britain, Connecticut. 
“Fitses cond by rears mal 
[The FREE booklet: “The 
oe tecmpleat”. 
188-page book, cloth cover: 
“How to, Work with Tols 
and Wood". $1.00 enclosed. 
{ln Canada: Send order to Stanley 
Toot Co. of Canada, Ltd., Roxton 
Pond, Quebec.) 
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MODERN 
LAWN MOWER 


SHARPENER 


HARPEN ANY LAWN MOWER from S-inch 
Edger to 36-inch Power, Mower in ten to twenty 
minutes witha MODERN LAWN MOWER SHAR! 
ENER because dismantling is unnecessary — neither 
handle. roller, wheels nor motor need be removed 
when sharpening any mower. . the MODERN 
SHARPENER ‘liminates all hand fling; it precision 
rinds to the extreme ends of both leit or right reel 
lades. Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.0.b. Pasadena. 
(Ys or 4 WLP single phase motor recommended.) 


Selding operates = 


PRACTICAL SHOP meee 
in AIR CONDITIONING 
Domestic - Commercial - Industrial 
REFRIGERATION 
SERVICE-MAINTENANCE 
INSTALLATION 


Approved for G.1. Training 
Write for Details 
COMMERCIAL TRADES INSTITUTE 
202 So. 20th St. IRMINGHAM, ALABAMA 
‘Train in the Magic City of the South 


F Hardy Vor ain Zab 
Hardy Vor ain Zab COMPRESSOR 


a long felt need for Home 
ftsmen. “Model “Bull 


and 
fel Randle. 
Ea earnce. shop. 


SPRAY GUN 


‘A precision made. syphon type gun 
that “operates smocthiy with any 
Kind ofpmint. “inequer, oll, seaso- 
Hine. varnish. insecticide, etc Ade 


©} 


RUSSELL & CO 


c 


ne 5,1 


se 


WORLD’S 


Fits vest pocket or purse, Guaranteed Accurate, Operated as 
easily, and as Teliable, as machines costing many times aa 
much’ NOT A TOY OR GADGET. Substantially made of 
Es 


Black, Siiver and Red, You positively can't buy a Calculator 
fof equal quality for as little money. ACCEPTED AS THE 
Finest LOW PRICED CALCULATOR YOR OVER 30 
YEARS! Operates with « Bick of pour fnger Ad 

tracts, multiplies, divides—counts up to ten million. 
Melt over and over in mistakes avoided, and ti 


MAKES IDEAL GIFT 


Baby Calculator makes an ides! giftfor every Gift occasion, 
Birthday—Graduation~Christmas—Annivereaties, Por men, 
women, children—teachers, business people, home or shop 
tse, COMES PACKED READY FOR GIFT WRAPPING. 


TEN DAY TRIAL 
Money Back Guorantee 


ADDING : ooasoe we knew that our machine the very best clesae 
Fe _, ria wT otained at this Tow pre, we te tie 10 Day 


MACHINE Sl fr eno nani Spe on a 


CALCULATOR MACHINE CO. (Mfrs.) 


ONLY DEPT. 474, P.O. Box 248, GLENVIEW, ILL. 
Free Trial So ¥ 


closed in beautiful rchtook TOTAL 
ing Leatherette Cose — ot cosy 


SEND NO MONEY 


WORK BENCH 


Ideal for, hobbyist or shop. works 
thi attra i bonch 
handiwor 


$16.95 
ly setup (from instructions). ¥-0.B. Phila. factory. Check 
Sr'money order. ‘Money back If not saiisned. 


J.B, NOLAN, Box W, 5040 Walnut St., Philadelphia 39, Pa, 


A genuine Delta for home 
and away. Spotlight and | 
Boodle 80-100 hrs. on a 


6-volt battery. At hardware, 
ur sport, electrical 
ne a Y oces-Lessbatiery 92S 


‘huts out outside noise, No. 17A420 


Every One Brand Nev. tage $2.95 Delta crectric co. 


Plus 25¢ each for 
‘MARION, INDIANA 2-LITE 


lone | POWERMITeE isis 
OWE FOOL WITH 6 USES!) 


© Mitering Guide _It's a universal tool for the 
hobby shop and for car- 

penters because it has so 

Many uses. Miter-Master takes the place of an expensive 

places ds miter box, with scale marked to miter 5, 6. and 8-sided 
‘enter Finder frames. Rugged steel construction. Full directions for use. 

© Handy Ruler < paid for $2.00 (foreign 
$2.25), Satisfaction guaranteed, or your money back. 


‘Minneopolis 6, Minnesota 
JAN. 
1943 25 


CUT THREADS — 4 TO 224 PER INCH 


Approximotely 003 feed; fer fine torniog: 00 
Fm New reverse furnished with box for Allo 
mms Bronze beorings throughout entire Only — 


Aluminum casting—All steel gears. Main- 
teined accuracy. F.0.8, Chicago Guoronteed 


Speeds up produc- 
HSE ion. Easy to install Atlas, Logan, Craftsman 
cae FO “and Power-Kraft Lathes 


te delivery. 
for Informer structions with shipment. 


OBrien Machine ‘to, ‘tw. "B02, 6201 Highland Ave., tincato ti. 


SSS 
SOCIAL 


ANYTHING 

ANYWHERE 

| ANYTIME 
% 


Le PURPOSE ARC WELDER 


32 Volt D.C., 110 to 440 A.C. 


FORNEY MFG. CO. 


FORT COLLINS 2. COLORADO 


SPEAK THROUGH 
ANY RADIO 


t's GUARANTEED to Work! 
Not A Toy But a “Real Mike” . 


Broadcast personal mes: 


= oT Fr 
Finn at parties ‘Tall the kid SAS 

I fetes eee QA 

1 N\ 

1 

J 


With FOLEY | RETOOTHER 


Yo need to grind off 


For All old teeth —eut ne 
HAND saws pe 


ute 20 steer 


‘nest. Instructions included 
Mail Orders Direct to UTILITY STORES 
| 117 8. Wabash. Dept. NN-11, Chicago 3, Ill, 
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eeu MILLING ATTACHMENT fl 


‘Sizes for 8” to 16” motal lathes 


by-step. ‘machining 
furnished with castings, 
nes, dove-tails, 


instructions 


Tacks; mill Bat surfaces: square shafts 
Rill hexes, “spot. face, drill. spaced 
Holes, bore, ete. on. your lathe with 
hig” precision vatiachinent, lt has & 


paaisaitoe 
Now AVAILABLE 


iilustrated folder and 
Ametiea's favor ir ills 


rice ligt Mention your 
{for indoor or outdoor showing ae back spin’ Available 
in.22 Cal. Single Shot and Magazine Loading &ypes. At 
your dealer—oF order direct. Ask for Crosman SUPER- | 
PELLS too—the better ammunition for all compressed sit 
filles: 177 Cal-—$2.25 per M; 22 Cal—$2.50 per M, 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. | 


SHEET METAL PROJECTS 


Guild Design and Manutacturing Company 
EDMUND at ELLERMAM, Philadelphia 35, Pomaae 


fq. 1947 HARLEY-DAVIDSONS 


- 


‘They're tops for beauty and performance—pack 

‘2 mighty wallop in power, speed and staminal 

Xo wonder the demand is so seat! The soon- 
Tiare 


INJECTION MIDGET MOLDING MACHINE 
FOR HOBBIES .. . FOR EXPERIMENTS! 


PLASTICOR 38° 


Works on AC or DC current anywhere in home or workshop! 
Complete with kit including 1 mold and % Ib. Tenite 
Plastic Powder and. instructions for ‘making’ plastic 
toys, model planes and boats, jewelry, etc. Additional 
dies and 45 plastic colors available! 
COMPLETE PLASTIC AND PLEXIGLAS SUPPLIES 
‘ALSO RODS, TUBES, SHEETS, ODD SHAPES. 


Dyes, cements. buffing compounds. 
Franklin Plexiglas Anti-Static Wax, Burnisher & Cleaner 


CADILLAC PLASTIC COMPANY 


659 West Baltimore Detroit 2, Michigan 


MILL IT 
ON YOUR LATHE 


MILLING ATTACHMENT 
Convert Lathe in 10 Seconds 


PRESS THE TRIGGER for 


HEAT in 6 SeeOuDS 


SOLDERING GUN 


YOU AIM IT AT YOUR WORK 
‘with © restful, natural wrist position 


Engineered for every type of soldering, 
the Flash Soldering Gun 

corners and int 
only while press 
tensity of heat controlled at your fin- 
ker tips. Equipped for immediate op- 
eration from our 110 V tre 

or from any standard (6-12V) storage 
battery in ear, tractor, airplane, boat, 
ete. Ask about extra tips for speci 
work, and for specifications for the 
heavy duty model. with its % inch tip, 
See your distributor, or send coupon, 


a 


BAKER-PHILLIPS COMPANY 
| 2846-7 Aldrich Avenue South, Minnespolis 8, Minnesota 
| Pletse send cireular on Fiash Soldering un 


Name... 


Genuine 
STAINLESS 


Includes 
12 TEASPOONS 
\BLESPOONS 
6 FORKS 
© KNIVES 


NO PLATING TO 
WEAR OFF 


Requires No Polishing 

For a long time the use of stainless ste 
iicted, Now WE CAN. SUPPLY 1 

farnishing tableware o 

There's NOTHING ELSE to compare with STAINLESS 

STEEL. It can serve a lifetime. It is SOLID-the some 

metal ond color all the way through=like sterling silver 

ORDER ONE OR MORE SETS—for yourself or for gifts 

today! 


was highly 
ming, never- 


SEND NO MONEY 


FREE 


‘ORDER TODAY. 


UNITED SILVERWARE, Dept. PS-1, 
F Box 3620 Mdse. Mart, Chicago 54, Ill. 
2 set of Stoinles 


Lom seclsing s - Send postpaid 
Send €. 0. D. Iwill poy postman plus posto! charges. 
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FASTER, EASIER 
WOOD-BORING fewrmee 


e AUGER BIT SET 4395 


xn 
2 log, borer all the the way without 
‘Gesnng. MONEY BACK GUARANTEE, 


$25 YOUR DEALER Ok WRITE DIET Bp. P| 


The Wheel of 1001 USES! 


Bugged stec! diac wheel. solid rubber tire, 
iy welded, deal f a 
or repairing tiny: Tot i 
Wheel "with great strength for count 
dther uses diam. Fits $4" axle, 
Prices: Smiy fe tach $8.40 a do Post: 


pai 
IMMEDIATE DELIVERY 
ON THIS DELUXE WHEEL 


Yor erafiamen wanting better wheel here 
ie 


type. M4* roller beat 
‘Sioa money with onde 


‘WALTON WHEEL CORP. 
Dept. a0 Milwovkee 1, Wisconsin Box 432 
Beolers Jonber, 8 


CONVERT THIS FAMOUS 
B-29 GUN SIGHT into— 
# SLIDE ViEweR 


‘Conversion ‘Sheet 
‘PRODUCTS CO. Dept. PS 
Jackson Blvd, CHICAGO. 


Quick Help for 


RUPTURE! 


Learn About This 


Tt 


Send Postcard for FREE Rupture Book 
BROOKS CO.,2618 State St, Marshall, Mich, 


HANDY ASSORTMENT 
For Mechanics —| 
Workshops—Home Use 


5lbs. 


198 


SCREWS © NUTS @ BOLTS @ WASHERS 
RIVETS @ SPRINGS 


{ bore angel te. ated 
Exting projects, Finest selection, availabe 

Novel method allows, you to make finished 

project any alee desired. PLUS. PREE De- 
Ete Plan ot cornet shelver. Send only 41 to 
‘K,Shoreland! Ave, 


KITS—FINE FITTINGS 

Authentic brass—Un- 
casting detail— 

machine carved hui 


MODEL SHIPWAYS 
476 Main St, FORT LEE, N. 3. 


Gotainer for 


Price Vist—106 


jg 


v WHat BOOKS DO YOU WANT? 

He quote the ye for locating 
Har ks. OLD or 
NEW. Sia 


Hee Seat Pat Boake: i 
PRR 


Rabbet - 
Panel - 


Plane - Groove 


Rout 


eons, beads, ‘Noe 
blades to bus.” Over fifty thousand now In use by 

hobbyists, paitern and cabinet workers te. Satisfar~ 
tion guaranteed or your money hack. Complete 


ALL-METAL DRILL PRESS TABLE 


Pre, Fit Nes shin eae, Blneh 

y ‘ard ground top and bottom. Equip: 
ed. rth, Barron adjustable steel 

Psp Newer Patra large working surface 

$9.88 NE tsi Fil atamiad dil rem, 


Trtantly mounted oF remo 


SPIRAL FLUTE ROUTER BITS 
New 45*helex anle to! 


7 


any drill presi, Provides satin 
faocurate wutfacing of woods, 
ss No ridges, no striations 
lesign, a 


Complete with 20 sanding discs 
Pavano 9-98 

Uberol 10 Doy Money Back Guarantee 

Workshop G FREE 


BARRON TOOL Co. 
470 Architects Bidg., Detroit 1, Mich. 


BARRON wore snor TOOLS 


ELECTRIC MOTOR 


CONSTRUCTION KIT 

EASY TO ASSEMBLE 

FUN-—EDUCATIONAL 
IDEAL XMAS GIFT 


ZF RUNS ON A SI: 
(00, included) 
TOYS—PUMPS. 


KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 


and Air-operated Hydraulic Presses. 


Write for your copy today. 


- WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 


JAN. 
1947 255 


YOU NEED NOT 
WAIT FOR 


an BENJAMIN (a: 


MALLE ARE IN PRODUCTION Shabana 


ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 
SSR Feu SANS Pate SAO Cea Sate 
‘AMR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


ATTENTION HOMECRAFTSMEN! 
PLANS 72%, Dect wisgent 


Lawn Chal: iilises, many kinds 
tears dee ete ae 


"s Model Co.,.2030 N. 41st St., Dept. K13, Milwaukee, Wis, 


Plastics Su plies 


Everything in Lucite, Plexiglas, Dyes, Rods, 
Sheets. Lowest fend 3¢ stamp with name, ad- 
dress and this a 

PLASTICS MFG. SUPPLY CORP. 
Dept, 8-4 + ve. ‘Cleveland, Ohio 


Fon MURDEST sre, es, Te 


‘Tungsten Carbide—the hardest metal made by 
maans_carefully ground pn diamond laps, brazed 


Tn plastic 
pocket clip. 


‘Dealers, Distributors and Salesmen Wanted 


MILHAUPT ENGI 


5051 SOUTH LAKE DRIVE » cu 


POPULAR 
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Locate Blown Fuses 


Remove Fuses SAFELY 


Price ‘without Leads, $1.50 additional for Leads 
STAR FUSE CO., 237 Concl Si, New York 13, N. Y. 


‘These Complete igh speed 


Why Hunt for Di ills? 


[Make Hundods. 
RADIO 


ELECTRICAL EXPER IMENTS ! f 


WAR SURPLUS EXPERIMENTAL KIT 


Onky- 


In a nation-wide survey among carpenters, 92 out 
(of every 100 reporting said they owned Disstoa saws. 
‘The reasons these experts give for such outstanding 
preference are that Disston saws are faster cutting, 
do finer work, require less frequent sharpening 
‘and last lon 


you will see why they are the choice 
cof the men who use them in thet tde.- wpe 
Alo ask your Hardware merchant foc a Sp 
FREE copy of the Dasston Sam, Tool and 

File Manual which cells how to we and \l) J) 
‘ate for tools, or write to us direct. 


HENRY DISSTON & SONS, INC. 


TON 


The saw most 
Carpenters use 


\RGAIN’ 
A. JAEGERS 
SO. OZONE PARK 20, N.Y. 


Liquid Plastic 


PROJECT MANUAL 


BOX 84B 


Portable Pain 


Sprayers 


INDIANA APPLIANCE Co. 
20 Kast Syeamore, Dept, PS-20 Evansville 9, Ind, 


W. A. A. ANNOUNCES 
NEW LOW PRICES 
for surplus 
MACHINE TOOLS 


a 


For details of the new "25% below market” 
price policy read this advertisement in Decem- 
ber issues of technical magazines reaching the 
Metal Working Industries. 

It describes the 31 types of surplus produc- 
tion machine tools newly repriced—tells how 
and where you may purchase them—gives de- 
tailed information on the policies behind these 
amazing new prices. 

For even quicker action use this coupon to get 
the new price catalog. Send it to The Machine 
Tool Division of your nearest W.A.A. office 
listed below. 


PRICE CATALOG—FREE 
Machine Tool Division 
Office, W.A.A. 


leate mail me your new machine 
i 


G, 1. POCKET STOVE 


Ss HUNDREDS OF OTHER 


Bane ety 


‘ARMY BANDOLEERS 


SURPLU Sivga 
ee 


DECORATI' 
CHROME STI 


BIG ILLUSTRATED CATALOG FREE 


! 5 Dent. P5147 
a 509 So. State St. 


POPULAR 
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POPULAR SCIENCE 


B ‘AUTOMOBILES 
‘OLYMERS Mplor Books; Foner & 
‘Motor 


Seal 
Seach 


‘Clymer’ 
care) ‘Editions 1.3 
‘each Steam Automo- 


MONTHLY—351 


To be ir 


Classified Ads only 60c per word per insertion, payable in advance. Minimum 
ad 10 words. cluded in February issue copy should be in our office by 


December 29th. February issue on sale February Ist, 
FOURTH AVE.—NEW YORK CITY 


10 


RATE 
setae ta ee aaa 
sates a 


‘AUTO SUPPLIES 
‘© EQUIPMENT 


ne On 


aalaget Aotars then, 
"FASTEST Qn Earth” History book 
‘World's Straightaway speed Rec 


pede, 200 (panes. To lunratons | world 
ftmious” grivers paid 
‘p-1t hizs W. Peo. Los 


“is Postpaid. Grand # Merchandise, 12108 
Flanders: Detroit" ie. 


DISTINCTIVE automobile seat covers in- 


Cailtornis. 


NEW Auto Parte Write Needs, Bady, 1516 
‘Tooth, Hammond, Ind. 


New Orleans, La, 


SAPE-T-SEAL-—Increase engine efficiency 
‘and_ gas mileage by preventing battery 

sprgese: current lone "drownouts. send 
SiG" to Brosius ‘Engineering “Co. 4 
Ghureh’st,, Frederick. Maryiand. 
INTRODUCTORY Offer-Kits  Ali-Bronie 
od bearings 18e, Denier nes 

eis "Machine" Co.. Washi 


‘Wheel 
‘All sizes. Bicyele Parts, 
* sock in United Staten 
rt Com: 


Bene 


lal esuapmenit 

Sectsorien ha 

Sena ime for 

pany, Iie -g Micnigan Ave 
5, hina. 


LARGE stock Indian 


ogee ai 
pars Seaued fant ate 
aed fee Unt 


Scoot Co., 1319 W. Carroll At 
MOTORBIKE Manual containing eany 13 
‘motorbike. and scooter, Bl 
Motor’ tune ‘up inforsiaion $100, "Veco, 
ANT. Bor 124. Prassriile 8. Indiana, 


» | POPULAR SCIENCE OPPORTUNITIES K 
Motorercie 


nem $1.50 Mot 

$250" | f Baelan  Motorerele | Service 
i gi's0. sample English Motoreyele 
Mogatine soe ane 

Rotor scooter $2.00 fe Bi 
eyele. $1.30. Prices postpaid. See classified 


21i3°W, Pico, Los. Angel it 
DUILD America’s, lowest priced motor 


Sscoater speedeter Compiefe plans, speci: 
cations, “BL00. Big Tis bargain’ priced 
lived “motors. ete” includes tree! Motor 


Supply, Box’ 1683-Cs, Toledo, Ohio. 


MODERN Motorcycle. Mechanics Maal 
©500 Pages, 300 Uustrations, covers Har 
igs tnainn ana Engi 
Complete motoreyele. book. 
85,00" postpaid Nicholyon Brothers, Mo- 
Toreyele” Engineers, Saskatoon, Sask, 
Canad: 
MOTORCYCLE Rating Books: Speedway 
Teistory, 296 pues, 60 Photos world fa 
"e200 Sten 
Motoreyele Speedway “Annual, 46 
photes, complete history “Ausirale 
acticin 81,00 Bostpaig. Clymer. Desk 
sis, *25"w. Pico, Los Angeles 6, Calif, 


CUSHMAN. motorscooter 825 complete: 
Midget ear" 826: midwet car leew” motor 
$10 tidgetmotoreyete $25, German Sachs 


nailorder onl 
Hargain catalogue 


ieee ce aoe wees 
cusantan MOtoneco iti ge Wess 

mmea Moronecous Se See 
forests ieee. sai name ae 


Buys in motorscooters, 
Cars, tolors, wheels, ties and pacts. Gail 


"Gompatiy, 838 Erie, Toledo, Obio, 


niblications Book of 
SER" Morton. ‘Erumph, ali 
nine’ Complete authentic service mane 


tials," 1.50 each, postpaid. ‘Speeily "title 
Wanted. Motureyéle Speedway Racing, 238 
‘ates. $2.00, ‘Sper bes 


PROFESSIONAL Midget Racer. So 
Scooter, Midget “Roadster and Midget 
motorevele, "Plans, ‘specifications for" ail 
Tour contained tsi Ihustrated Randboo. 
8c) ig ist ‘bargain priced used motors, 
inotorscooters, Wervicyeles, ete. Meluded 
Hee! Midwest, 3839 Druintond, "Toledo, | 
(nig, aces ere 
MOTORSCOOTER $10 Motor $3. ‘Tizes #31 
‘Send. 25¢. for big new calulog Nunber 
934‘Tisting scores of other sensational bar 
falng' In motors, Sheela, motorsconters 
Iuotorbikes, “Servicyeles. tires, ete. "Aseo: 

ted, Hox 8-704, Toledo, Oho | 
NEW Bicycle Engines, 120 miles. gallon, 
‘Easy insiallation any bicycle’ Send aime 
fof folder, “Clymer” Desk B-10, 2128. W. 
Pico, Los Angeles 8, Cult 


MOTORCYCLE Parts, New and Weed Dt 
Toeo B11 Noth St 


Tous t. 
AVIATION 


OPELLERS Correct 
or, Airliner 3 blade speciai for eesanow= 
sted 6¢ boat. Fine quailty hardwood or ait 
spel’ Biaiaar’ Aerostar "Pe worth, 


‘CuRe, Wacos, Taylorerafte. Aeroncas, Big 
feataiog 25, lists these arid thousands of 
‘other senaational aigpinne bargains. Some 
fre “easy to Fepair™ ctackups. National, 

Box 1882-c8, Toledo, Ohio, 

VETERANS: Plignt training under the GT. 
‘Bill Private, Commercial and PLEMt Ta 

struetor ‘Ratltiex. Write for infortmation 

Gottschalk Schoot of Aeronautics, Adrian, 

Michigan, 


| PREE Catalog ot welders, 


49 ELECTRICAL SUPPLIES 


‘© EQUIPMENT 


NOwW—Repair your own electrical appll- 
‘ences with Chante Seif-weiding. Biectri- 
gai'Heating. Element Flux Instructions, 
seligered, Bes S60 stuck Forma 25e each 
09 doren. Chasite Sales Company. 914 
South ‘Stain, Fore Worth, Fexag 
ELECTRIC Meters, prompt | shipments, 
‘any duanttiy. ail stzee, D.C. of A.C. 
New and Used, Ditto Pyrometers: Thetis 
‘ouples, Service on all Wie Cleve 
find Bieewrie Laboratories, 1988 E66 St. 
Gieveland 3. Ono 


EQUIP, your home, workshop aulkly.ef- 
‘economically by building your 
ovn Mili, Shaper, Driliprese, Vise "Jdiner 
or omer’ meta! and woodworking tools. 
Lewis Casinus and Mater’ a 
‘Bnish, detailed Blueprints show 
get) cover sont of mailing new Catalog 
describing 21 items, Lewis Machine ‘Too 


Co.3217 Union Pacine Ave, Los Ané 
eles 25, California, Dept. 5 
HUNDREDS of Tools, Equipment. Mi 


SRRMDS Foa £e a 
see See Pe 

ee 
ae 


ai a 
sie ctw Bly Conse 
‘Minneapolis & Mt ~ : 
ger a ra oT a 

Waly EE 


‘cark, 


ELECTRIC fan les. Make you 
‘fed Hiseosan, 425 East deflerson, SPIN 
‘eld. tine 


FLUORESCENT uber 7 ¥ou 
‘can relight and use indefinitely. Com- 
plete Instructions $1.00. Wallingford, 121 
Burlington ave., Yor, ates 
PAINT. Sprayer outtit. complete with 
Feconaitioned “110 volt AC= 


140 WELDING, SOLDERED 
MARE 100 Amp. AC. Welder rom warned. 


B39, Leecburg, Fla. 


Hoy. Welders, Agbestoe_ Insulated 
1050. State St,, Schenectady. N.Y, 
Braze with gasoline? Amar 


IR Coy iia 
‘ter $900.00, New 31 Volt AC: 


Valse 
wee ae ree ae 


dinte ‘Delivery Wie Por 
asveral Vacuum’ Co 


gg Prices 
‘Grand Ave 


Go. 1827 Grand. PAE. 


Kansas City, Mo. 


BUILD and fy your own motorcycle pow 
fered monoplaie at home, Easy to bulla 
short, rn takeoffs. sweet” plane “to fy 
‘Tented ‘plant inehige complete, detaited 
Blueprints “and ‘all ecessazy ‘information 
About materials, dimensions. and” method 
Of construction for ony $3.60" No. 
fools tired, Orver totus. Wow. Aerotech, 


Dept, tr Dearborn, Michigan, 


DRILL GRINDER—Grinds drille to. fa 


cy 
Tool Go, Dept. S, 5 Court Sa 
Intend Gite 1. N.Y. 


Steel. 12, mateded” pairs 


Se ears, bevel, 
Spur’ ang "ratehet, ‘List price $12.00, our 
rice $2'50, 23 maicned 

Glades" larger, ‘rears. al 
‘ears. List price $40.00, our 
hatched pairs: 100 wears. better’ assort= 
iment, includiag “worm “sets. List” price 
$150, ur price 10.00, Limivad quantity 
‘Order’ stow. Write’ for_our bulletins oa bal 


‘price’ $5.00. 80 


re toiug, "400" os. PB. 
internal pressure. ‘Tapped both eds 
| pipe conection. den recriver for 


MAONETTO chaos 
Fa Uriel 


BUILD. Quickrhange 
‘castings for $10.00. Craftsmen 
other. lathes ‘Complete “drawings "83, 
Bietens Enwincerine, 2008 MUlary, Los 
‘Angeles 34 
NEW portable paint sprayers, compressor, 
tank and gauge si480) Gun $405, Hose 
ip Mirele Rao’ shop. 


SHEDEL Saw Filer” $7.20, Plex all sawn, 
wehee tial, Citeulas. 0A Bo, Ind St, 


Di 
‘isa, Hundreds. tems ‘eouip- 
ment thupplics: ete, tor Machine ulltere, 
Ekistrated, Cuialog D'ase."Metipine Sup- 

ply. 1420 South eth, Maywood, 4 
OVER 100 brand new. Anely machined 
Yabricated party ol” stainios steel, 

Brash dural ets, 
lata, 


‘© Box, “Bklyn, 18, 


bronze 


[NEW portable paint sprayers, comprensor, 
tank and guage $14.50 Guh $498, Homa 
guia. Dealers. wanted! <Allracie Radio 
Shop, eis" Courwandt ave, eons, ¥. 
VERY inexpensive. sikty-14o diferent die 
‘isons eee ah gnrees 0 
rele Uaed ‘on Tnthes up to, 20° sing, 
rlispress: milling machine, ete. Very ae: 
Suraie and durable. "Write Yor fzee folder, 
Satisfaction Guaranteed. Lone's Index 
Heads. Box 391, ‘Torrinaion, “Wye. 
HIQH-pced arile. 1/16" to Va" by ae 
Sear tee ae Hee arin) Bae, 
stand included, Postpaid U.S. A. Stier 
is aus, aims Company, Bac tive, 


Bi ypee Beta, plaak: 
wundo bore. Sméoth cuttin adjustable 
Buiy- $1.40. complete. J. Bruimfleld, 0st 
So, Fees, Phila 43 


TAPS & Dies direct (rom manufacturers. 


DRILLPRESS siass disc cutter, plans for 
Taking, ineliding free flass drill $1.00. 
iss". Thomas, “Anlington, Vite 


«ATR drills works fast ike electric 

runs of compressed air Money back 

guarantee, “$15.00.” Send Money “Order 
leeks, Warren, Oto, 

| pri. ‘Grinder for twist drills $2.98, See 
| Pa ea page 235, 


FIRST Quality soft impact hammers. 

Discounts {or orders of twelve or more. 
‘Write ‘Northern Industries, Box 97, East 
Detroit, Mich. 


uv BATTERIES, 
GENERATORS, ETC. 


GET Magnetic Motor: Plashiight ei 
"ob “Waris plus iastructions. Soe 
pitro, 11D, Deer Park, N.Y, 


INBOARD Tiarine _ motors, conversions: 


(CHEAP Homes, Siock Ranches. ‘Bock 
—_| weet os 
Write Barnsley, Ozone, Ark. as 


5, $2.95 "350 power tale 

fe freq Eataion of 
‘Telescopes, ‘Binoculars, and. Microscopes: 
Brownscope Company, 24 West 45th Street, 


FORD" Mavine“ Conversions, Colataw ag 
ishman jMjnstactirne 00, Debt 


KAYAK Blueprints, Deluxe Modeie—caig- 
fosme 10, Viking Kanoes, Merrick, Ne ¥, 
Ti_ENGINES, MOTORS, ETC. 
WINDING Data, iting 295 motors, angi 
tng three phaig. $100. Motor Data, Bot 
feinses Giey SMa OE 
‘BUILD Your Own’ gas drive 
ually with Hobart Bare 4350 
10°6800, tuid need ny add Used auto ene 
Eee, ed cbt a cae ee 
rive ‘welder that oes everywhere’ afier 


ts for tree 


Tor Welding #47 50. 
sh 6k ete 82.73 

Other Baresins, Butler leet 

Tos hatiwaulkee, Chicago 47. 


7 AMERICAN POLICE, 
S10 -dITSU 


plus tustrations 
Tiitee. volumes 42.25. Vari 
House, Box 40:Ast, Wail Stating, YG" 
20_BODY-BUILDING COURSES 
BAR-BELLS, Dumbbells, Fxercise equip: 

‘ment, Coufses, Pree booklet. Good Bar- 
eli Co’, Mending, Penna. 


‘RAISING Rabbits, Cavies_ Hamsters, 
‘Chinchitiss. is a growing and profitable 
Maganine ie Descriptive Book 


and 
Gmopthhyy one year a1°00, Ada 
jock Farmer. Pearl River i6, 8. ¥, 


with Hutch Plans $1.00, Completely aato= 
atic! Hansen Rabbitry, 1347 aeilee Ave., 
Bait Lake Gay 8, Uean 
RAISE Money Muking Angora Rabbi 
{Woot sis.00 Pound. Plenty markets. Cash 
income, Puture’ propecia bright. Partie: 
Ulare free. White's Rabbitry, Lawrence, 
ga nei aor ae arta 
$2500 EARLY valsing angora rabbits We 


eee See See 
genie Boece ae 


‘ATOMIC, Weightgaining — New Stream- 
Tined Method. Guin sie pounds a week. 

yo fi par 

Green Norwalke Ohio. 


Gulture, Debt. A, Miami, Florida. 
BARDETLS! © gaia 


ah nromtina aves: 
GUNS, FISHING TACKLE, 


‘ARCHERY, 


RAISE Quines Pigs, Make Money aL fome. 
ig demana. Booklet free, Taylor, 
B, Hapevilie 


GUARANTEED Chin-Chin_Giant_Chin- 


yw Brook Farm, 


se ea ceed ‘Champion sired 
Beauties. Franklin Youna. BR. 3. River~ 
head. Long feland, New York. 


Turther information 
) Rotterteld, "Union Bide, 


FLORIDA, Highlands 
agg e400 ti 


POULTRY 


To take Ud 
yard, der 


oun reer Bk, hem Fat 
OU ant ore, Aaa ay 

acini ean soap een? 

Hei Bae 

Et 

FOOUTAE macs pay 
Soo ee 


ears $1.00, Poultry Fit 

42, oun” Sots ‘pa 

POULTRY Pays! Lear how Production 
Sine methods More money. 


and Fryer Prom 


‘Angeles 15, California, 
ii FROFRTAAE 
See RTORs 
ae FRO Hai ae Goma 
Se aS eee ae 
Sua aPet 
“WEEKLY, Made growing mush 
2. FY oa AR RE 


aaivseds free spawn. North america 
Youne, Toronta, Canada palais 


SHELL Jewelry. Novelties, aay to make at 
‘home as habby or to sell. Beginners it 
$1100" Catuiog Se, Burton, Box 27, Station 


‘A St. Petersburg, Fla —___ 

iG—Blectric Are Learn prontabie 
‘trade quickly through, aetunt practice, 
inaividual welder instiuctions at bare cost 
of “materials, Full particulars, free, Vane 
hie welding “lessons book 9c.” Habart 
‘Welaine “School. Box” P=1064, “Troy, Olio, 


3 MILK GOATS 


"MONEY from dairy goats!” Booklet free 

‘atroductory d-month subscription > 

ieadine magazine dc. Dats) Goat Journal, 
768, Columbia, Missour! 


FARMS. 
OTHER REAL ESTATE 


‘OZARK farms. Large lst free, £, Frank, 
‘Mountain View. Mo. 


LOGKSMTTHING Profitable Business of 
itt rks ft eye, decode, “mater 

‘ier Baap selfsingtruction lessons Bares 

Odepage litustrated 

company 


MUSH Grown, Boxes, Barrels, 
Teatrated  inatructenss S06. Shan 
51.00 383, William, Winnibes, 

| Manitoba 


j POPULAR SCIENCE OPPORTUNITIES 


30,000 JOB And Business Opportunities In 
‘Ainska' Based ‘peore Alaskan 


ANNOUNCING nome study course in, com- 
ria basing. Practica! baste raining 
Goos Bela for those with aptitude, Nearly 


ae root Send. bookies, 
SSpportunities in the: uskieg Tadustry 


rte toy Pas 
Gibinen ‘ban P¥aneiseo 8). 


a. Your, own, usneas no 


ails 900, Sattatact 
ne Song 
bus, Ohio. 


‘expensive molds for only a 
Salary cost latest factory ang 


“MAKE, strange plastics-—te pound. Males 
durable tractive ‘Boor wall, ts | 
Seiansma oi" Pa g 


‘prackets, 
Spoilcation ‘letters, passport’ information. 
eee core ste everythine need: 


‘moulds for ash “trai 
eee Shr Products, 1874 East 15 
sts, Cleveland 3, Obi 


MEN. Woe Bu year ground prota] 
Paicinat! Hence not 
pecessary, 


‘Skiandon, ‘ieaiann 

Big Daly Recon 
Soour Haste 

srraveliog ae 8 


Pocket Kit 


EARN Money At Home With Typewriter! 
Madre’ Buvelopes, Clears, Tope | 
eed 
sy Rig EE anh 
‘Box 165, birmingham, Ain. 
HORS trom window vias a7 pe | 
Mioot Formule: and tuvering: data $200 
mine abe Shel Serta 
He ye ion ari 
a P.O. Box 189-SA, Wilkes Barre, 


KOCOUNTANTS ste Big Pay_We wil | 
train pat oe one, of hae wd ara | 
ppotitions at home in your spare. i. 
Brevious knowledge oF experience neces: | 
Write tour for fre Incormation and | 
aptitude fodern Schoo! of Ascount= 
ie Boo 8, 136 Mo, Throop St. Chi 


Fiery con han ee | 
cont, ei bape eae 
ooo eee 8 ee | 


oe a 
coer 
si obt n eeds ee ae 


flats ith pocket gojects ve 
at a At‘bookstores, of $1.08, 


WHOLESALE Directory; Bargains cata- 
og. Searece merchandise. 10e, Latshaw 
sales, Suna sdianiapolis, Ind. 


Catal 
‘price 


EEE 18H. New 


aa ae 
ite 


‘WHOLESALE Daeg, 1, 
“Thousands of ‘Siatord, Box 


S211, Indianapolis 


TiDCaiTAD Sao Bi Pe A 
Wigan? Eloy, Gum 
st canes 


Fouad’ qui aaa Press, 


weslty ona 24, Pages 42.0, oe 
iy catalog, eat, Hoot 
iew vork’3, 


‘s Box 744, Tarzana, Calle 

1 (oa-oF-print, were, 

ed. Send "We Card 

lea. Seng wants, “Spotilent, 1 

MAGIC TRICKS, 
PUZZLES, ETC. 


‘MAGICIANS. Gambiers’ secrets cxpored, 
‘Cards. Dice, Punchboards. slot Machine. 
ccatalon”10e ‘book Cow, Bow 611, Bt. Lous 


*bareaine Gatelor 
Bought.) ‘Lee Mountain, 


BaF fal usta Se 


‘Courses, 
Lo ‘Alabama 
PREE bargain calal 
urers. Kissin, 
sta, New York Oity, 


Mo, 
‘Faun Large Gulalee ot maples span 
‘tus it you remit 28 for "Mage 1s Pun 
magnzing. Robbins Go,, 182-P Wert and 


Btreet, New York. 


| $00 TRICKS you can do? Douglas’ Tamous 


‘Catalog ef $00 Tricks, now only 10 cents, 


ma | eonnee oe ‘service “on” magic. for 


ee 


MAGIC Wace Touch of &-clgsreTe and 

cae feat Ie exetine LS dor ae 
aueet ive i exelline! 1 for 
Wynn Novelty’ House’ Deptt RELas" 254 
1okuln, Gieveland YS, Of 


5 ofeeatonal amateur, 
"Texas 


ADULT Books 2 Five—$1 00 
Ailocues! Hirsch, Spring Valles 3:0" 


2 BOOKS, 
PERIODICALS, ETC. 


Soi ToeeRsiy chicaro™ Em ai 
MAGAZINES (back dated 
mee, arts. Books. ‘booiete sibientb- 


Eee eee nee 
nad sr a wince te ses 
Reale yan ahcraics 
STET Yeunell a ear bs Bow 
ee ae ean sees 

at Bar IES Ta eats 


‘York 10, RY. 


NATIONAL Geosraphie Aferazing Tp 
aatiat ADS, sive, Perlodical Service, 


Gonn, 


‘ie 160 pace Mijystraced Catal 
intent atupie. Goods, 3c se 
century te have tuple fren ag 
Sell'se Begsrmer, Cmeago Mase Con 

Ri iison, Chicago 99 


MAGAZINE Export Sales Ce 


ey WIGS HobbTee 6 
FS 


TORO es eT Rar 
CaP et aoe ear rae 

Baise CRP Be 

ke : 


| MASTER Cizareije Vanisher wil) foot 


feren your wife! 25¢, Including 1047 cater 


| aoftie” Stheete's, seer Branca, Bellersviic, 


Pen 
‘THE True Secret Of Venriioguiam, Fige 
st Quackenbuch, Big Plats, N. 

VaRISHUNG, ‘Quarter trick and catalog 
Mag Sething Mabie Co", Royal “Sak 


POPULAR SCIENCE OPPORTUNITIES 


(aUiBit—sanay_ pane POR 
Wolume 25e dovenh Jones, 853 


DANDY Big Mal 
fertalning’ Alt Post 
356, trvlaiton 11. 8 
DOLLAR. Mavic ‘Set Fy 
log, se, Mysto, 4462 Germaniown, 
madi 
fun with Plasty, Mystery, comapart 
bee Bu hey chat, Toe Cares os 
tation P. Brooklyn, N. ¥. 
ally squirts 1 
ote of fan end $100 
Oatley” Aves, Chile 


(TING nieke, 
um of water 
fagustin, 4534 


‘A Barrel of Fun for only 


% Diliereat ciagion 
Batum. Burma, Cyprus. Gi ‘Tas: 


pani ge tev Angeoval Budere ymin. 


A a 
Ra a H 


Spanish gag French, Colney 
Baten, “Ee, Neder Wana Caemel 
Bisapce, “Bon askew York 3 Ne 


“All Free fo Se paulage With ADprOvalE, 
Belmont ‘Stampco,” Washington 10, D. 6. 
SPECTACULAR! Thrilling! You build fine 

Coliectons with our Ug, Mit stampa, 


Ratiroad, “steamship. eleeraph, “movie, 
Florida. igo Jima Army. Navy, Gonder 
Marine: ‘Hyde Pare esas.” Diharge 
Feanesiee, Towa, siitheon 
dor "Win Wat, Suftea 


fone’ or more. bc each 
fists Tncluded. Promtier 
Ave. Brooklyn, NY 


MPLETE “United States” catalon with 
000 iiitatrations, Send 10e fc 


Stes wien, cae en = 


Franksco, O601 Queeasbert), Balltncre, | 


Maryland 


‘cat, 


GAME Supplies our specially since Tae, 
Tree. Vine, Hill & Go,, Dept. PS. 


‘00 Dif, Foreian Coins 08,00. 9 Small or 7 
Large’ Genuine Woman Coins 2000 years 
gh fits Roprovas, Deidtonte 40'W. 


YRBE! Forsien coin, banknoip and Coin 
Collectors’ “Thiuatrited ‘Catalog’ to \aD- 
pesetumecaae specame Geng fe pote 
ihe Coln feld-D80, Muss. 
TO INDIAN Head cents, different dates aiso 
‘bic fist, 60e, Schuliz, 108%, Richwood, 
‘Guhetnnatt, Onto, 


WOW! $10.60 Worth Of Fun Only Toe 

What & treasure hunt! Big packaxe $00 
Foreign Stampe-fust as received from for~ 
ign “tmisaions, other sourees, Includes 


inmyps from Africa, South America, Piii- 
ippines, Free Prench, Cape Juby. 
Sng’ 


jestine, 
‘Micluding airmalls, eommemoratives, 
tarps Worth Up 10 50c and 18c. This 
‘ft wen for 10e 1 serious 
licamts ont. One to 4 exstom= 

ick if Hot more that delighted 
mertown 


ge money 


Jamestown Stamp Co., Debt. 5 dat 

New York 

REE! The Stamp Finder! Send today for 
Dig new edition. 


Tully ilustrated,” en: 


‘WILL, Pay $10.00 Each For Certain Lincola 


WORLD Cogan fem arty Rha, 


Goin’ exchanee, 1, Le 
Years'in Busisies. 


450,000 Coins, medals coufederai 
justrated lists tree, Nagy, 
sath, Phiiadelpnia 3, Ps 
360 ANTIQUE Firearms: —3,000 Bareai 
‘Indian “Relies,” Plintiocks,” Minerals, 
golne, "Swords, Cart 
artes 
COMMEMORATIVE 85 — Columbus 
texas, Cleveland, Stone Mountain. $1.30, 
en, illustrated Catalogue 23c. Norman 
Schultz, Bait Lake 9, Utah, 


06 OLD STAMPS WANTED 


‘AIRMAILS of World 
ine Bola ‘Trina 


PORTUGUESE Colonies 35 Be 
pare tpprovais. Loran Brown. Sarton, 


‘CUBA'S Latest Retirement Set shouts axed 
couple receiving pension check. Til set 
{ gpplicants for on be 

pany. Drawer Pri 


1c 


Evervthine 


‘Atlas Statnps. 4230 West 
Little Hoek, Ark. 


Heianb ee hat Bae 
SAS ot 


Te 
Parttbiott 
ert 
are i ie aa 
Se eee ete 
SaNahen One, 
poe 


Stamps. Dept, 10, Littie Rock. Ark. 


PREE! Leeward f 
Caicos. plus 4 
Pair poster stamps. to approval service abe 
phases seoaing 3p pga. Tatham Stamp 
‘Springneld 80, Mase 


PORTUGAL, 30_different_i0e_appra 
Sipeidenbach, Lexington Ave, Troy, N.¥ 
7 Ti 
FREE! Negro, Triansie: 


‘Stamps Free (0 approval 
‘applicants. Plorida ‘Stamp Go.. Box 807 
atigmiS. Ps 


300 DIFFERENT given tree with approvals 
Fostage 3c, Windsor ‘Stamps, 1438 


U.S. 187 SPA Sheet only Ge Up applicangs 
o'brien pit Brackiyns ity 7 
NEW Zeaiend Triangles: Good Semipontal 


atte nly ae onl Ge Cone approval 


‘Richie, 368 Josephine, 


BERLIN Bears. completa vet of eight and 

100 different stamps only 10¢ to approval 
applicants. eich “Stump” Co. 4e4t Men 
inare, Chicago 40, Dl, Dept, ‘1. 
POSITIVELY Greatest” free ofler—Latent 

Beott's International $5.00 stamp album 
<ccovering entire world, ‘contains 36,000 
iustr 


insta, tew stamps 100 


so, but ‘have you? Pi 

Tost early stamps are hard to fet and are 

theretore not atten. oflered ess, 
salt 
one 
lds We 


ieanta, Write for ‘them toduy. 
iy state whether approvals. shal 


| Sonsist of United States or Tarelgn stamps, 


Fact oderar ates sh as 
York city. 10, Dept. 217.” 
ioe pet ee ae 
jands — Animal — Scarce Babyhend ~~ 
eee A See ee 
Soren aon en arma 
Fecea tis Chae Sanat 
Set de, po te 
Seabee Soe, te Tene oe 
ee 
rae oe Ges ies 
a eres 
me aap ly ene, Pe 
you prefer and T'li send their stamps. Mil- 
ee roa ee 
a 
Sea sae or eas aS om 
a ee eee ae 
aoe. z 
Fea a aS 
Rae era ee 
Te ee meat 
MELE Sine, Coen 1 ikea 
poner deta colma 
pean pae-fuas pana 
Faia Popes Ameria oe Ae 
a AR ea 
ee 
CD aOR, gh, ER 
eas See Se pata 


ars Od, 


> | POPULAR SCIENCE OPPORTUNITIES en 


1ON Istands, Grenade, Turks Cal- | LIBERAL Ofer, thick ith aay 
soton er. ee 


irish Commemorative Collection. 
‘Dramatic Easter Rebellion 
Igsue With Approvals, “Rayimax, 123-X 
Wiillam st., NY. C. 
50 DIFFERENT United States 10e. Price 
ust free Xo approvals, Seidenberg, Cas= 


8 HITLER grape, 3¢,with approvals, lis 
. pero 


Faah tit ihe worth af wane rom gar 


Write today, SD, Engel Cor, 38 Park Row, 
New York ci 


‘UNITED STATES Price ligt Send Posiane. 
Slate Stamp corp. 1295. Park Bids 

palate be zal 

FREE U. Tist, postage 3 
"anna, 338 sth ave. Pilsbureh 29, Pa: 

[AUBTRALIA, All iarucs, List tre. 50 l- 


Yerent. $1.00. Burnett, , #,Vernon, 
BG, Canaas 


‘Gasman 
with aoptorale Viking. 130P Clinton St 
Brooxiga, NY. 
PREE—The ever popular Famous Amer 
ean, set of 35, tampe plas the just 
gesirabie set of Flags (13 amos) plus the 
National Parke Bet io stampa) plus 
Complete set of Presidentiats Yo the 35.09 
{Se"tampes, “A “otal of 90" of the, most 
Popular United ‘States, Stamps will be 
Piten abeclutely free to applicants Yor out 
Brana ‘new ‘series of ‘United “States” and 
Foreign approval Selections. Send ie Post= 
sc fgr 18 of tive above mentioned stamps, 
Bhs Pal variate. "pe Wnaet Trbors 
Stamp Col 145 Nassau 8t..N'¥"C 
TATIOAN Gly! Poor varein of Vatican 
Toy twat, amulet ouotey “Rei 
Portrait of “Pope, Piss 
from Afghanistan.” ‘cape 
Macao, Balestine.” Syria i 
Behari, and many saner interesting 
countries. At together 48 diferent 


EXCHANGE ‘The Modern Way, Send 60 
‘different and dime, receive” 0 im ex- 
change. Modern, ‘Box 965, New Maven 4 


PENNY Approvals that satiafy_ Na Gron- 
berg Bor S418, Philadelphia’ 43. Penns 

srvenias 

STAMPS on “Angra, Jones, Box 6 

ath africa 

{OME tant aehand vp. Most Vaal 
a Sour ‘album at lowcost ‘Fine 

aon stat on request, Lange, haw Mi, 


ROOSEVELT, Charchil Stalin, iter, 
Sea) Vata, Clg nape tree (np 
cans igh Sta go. 83 
fees ie eee th 
ramen, 3005 Sixth ore AriNur, Texas 
Bemplste set years 
philip Game. 195 Park Lewiston, Maine 
1500, Worldwide Mixture—#1.00, Pree Pre- 
‘um, Central Stamps, New Providence 
"Now ervey. 


‘AGENTS Wanted, sell stamps, no invest 
iment, William Waugh, Ji40"N, NW. 
‘Washitigton 7, D. ©. 


‘PREE! 12. West, indies Approvals, Super 
‘abiamp Shop, 2'8. Maatooa, Oretncast 


NETHERLANDS War Set, 10e with inter~ 
Fovals, Rheaime, 849 Routh- 


‘200 Different Whole World Be. with Ap- 
provals, West Penn Stamp Agency, P- 

Box 421, Charleroi, Pa 

REE! 25 Beautiful Pictorials to Approval 

raappieante. Striner, 969 Bast 78, Cieve- 


Hosver, 
ROOSEVELT. Nicarapua 
‘San Francisco 10, Calif 


ae: 
1 Goer 


eer ase oe 

were 

ee ee 
SEP Aa" gat ng Bea 

a 

seat 


Colon 
OM pontuguess, 
che ‘aiiown ousitriespeimitie, 
Bale ezg"ah geacts Appr 
Bisie “Stamp Company, 
‘enutkee 1 Wise 


Tie Different Stamps incladin 


ymemoratives, “Charities,” Alrma 


ges, Sets cic, Only Se to approval buy- 

‘Badger Stanip Stamp Company. Dept 
‘Milwaukee 3, Wise 

GRNEROUS, Packets. Each 105 G1 for 

lea: 12 Airmail: 25 ‘Argen= 

1s Australia 90° eletor 


"ina Se 


New York city 


300 Stamps, Album, Hinges Be Hox 
‘orb. "Northesst, Kansas ‘City. Mo, 


‘FREE—I8 different Switzerland with ap 
cesta Ee! Stam Service, Box 1515, 


FLAG Stamp Freq sith USA 
Pie SWenieman, #29 Ouxdiate: hice. 
‘CoLLECTION — 200 

Stampe ani) tor win approraa 


nas Hit ae 
=a 
ots 
Fit res RG, BoE ET 
1c. No approvals Eizea, Bowling 
at, oa 
iar ee aE A aE 
tang feral ae 
ried 
hoarse wor? 35 ah og 


treet” No -oblirations! Write: 
wai R co. tia Sheeld Ave. Brooklyn 


different Sweden 60e oih for 
Prorat applicants, Box 73 
fra. N.Y. 


394 


109 WORLDWIDE Diforw| Slang, fe 
Main, Teleas 6, Obi. sake 


29,000 diferent te-50 each! Gordon Davie 
‘son, Box 10108, Manchester, NH 


cate nei, Plus $0 aifereng, 
‘ri rovals li, 
view Ave, Woodtiont, Cont 


‘25¢_ worth Pree irom our 
t approval seltction which Contains 
superior” foreign “#1 


in” sing! 
i ao befnchuded 
W.Va 


asset Ohlnn eala 2 APS 
aah atglion'P Atlante, Seon 
ov 
Bb 


(eu: 
tet 
‘lene 


‘Groee State Comm bie'e! 
sitio ey. 


1 DIFFERENT Airmails ioc with approv~ 
a aetory, Yet, Mettoaltan, ew 


‘FREE Gift to approval applicants, Stamps, 
i267 Tutwiler, Memphis 7, ‘Tesinessee 


1s DIFFERENT, an me 4e with ap> 


te approval 


ieants, Wen 
Bool 'Be Paul Breet Hocker 8, "New 


for cok 
bi OE i 
‘Modern albums, Batemas', Holland, ich 


fan Antonio 
with approval 

"Prompson, Box ist, east Oranges Nod. 
70 _ HOBBIES, COLLECTIONS 


SEWELRY stones removed from rines, ee 
100 assorted $2.40. 50 large ones ¢3, 
Lowe, Hollang Bui Louis 1. Mo: 
INVENTING can be an interesting and 
roftable hobby. Write for complete par= 
esioes tastiute of ‘American ovenors, 
Dore ae geartve Sn W Waa 
INTRODUCTORY ofea —ia Oimeen The 
Signias 25e; 22 a¥tterent American or 15, 
dierent iereign—$100 Dlustrated cat 
fog i Boborauld ix. West Sind St 


approvals, poor man’s prices 
Grand value packet containing five For 
eign sets, Pree with approvals, Sto Stamp 
Service, 2692 W. Burnett, Louisvilie 10. Rr 


‘GEM, CHUSE™ Promiable, Interesting 
boy, Goairucitenstsated Boonie, 

‘one Dollar Mineral Specimens Compa 

Sox Tuoi, Santa ‘Monica, California. 


WONDERFUL Bargain Special packe's to 
‘Approval. Applicants “Commetnaraiives 


WASHINGTON Bicentennial Genuine Stee] 

Eneraving, Beautiful Portrait of our 
| purstePresigént 25e- Levitt. 02 Pulton St, 
| New vork 7, RY, 


x POPULAR SCIENCE OPPORTUNITIE. 4 
roby 


KLONDIKE! Por Hobby Jeyelry Makers! 
‘Novelty Jewelry Findings from tables of 
daggel mgsutactuters paris for Bracelets 


‘SWAPPERS” Hobbie ‘Bulletin! “Whatcha 
wot? Watcher Hobbie? ‘Trial two dimes 
Royal Oak. Alich, 


‘Camera “House, 603, 359 
’St.. Boston 18, Mass 


WO beautiol priate from cach 
ice gered Len ‘Tena Photos, 


eed 8 ant —adepost 
Velex prints and to, Profesional Bn 
Hegbem ert 28e. Greenlight service Youre 
Photo Service, 406-C Albany 2.-N._¥. 


Tara, ae one ral atic trinine 
‘established school, Write for booklet 
American School of Photography, 1015, 


Michigan, Dept. 1741, Chicago 


CAMPAIGN Ribbons— Beginner's Package 
“introductory” Pri neontains. 1S 
Assorted Telbbons, Collectors’ desiring Spe~ 
celal "Hibbous “spéetfy” your’ requirements 
EtG. “Company, 19 "R18" St, New 
Yar is, 
UNUSED, Mate, Book Covers 100 all aiz- 
Terent 81,00. 35 Royal Plast Covers $1.00, 
ree ‘list: Charles Edelman, 131i P Bast 
4 Greveiand 3, Ohio, 
SWAPPER? Collector? Send ie f 
Die copy. -Hobbyswab. Contacts, 
south 21th, Omana 5, Nebrask. 
lars Cash 
iobby.» Contest, 
Steeet, Plushing 20, N.Y. 
HOBBY Directory—an adventure th shar 
if obbleg ad makine friends, Box 6 


th6 


seu 
curring 
Hhe'sopprighted. Booklet." over’ 208 

‘one dollar, vee Brandywine, 69 
Brooklyn, N. 


3 ANTIQUES, RELICS, INDIAN 


SMifustrated vataion “toe, Mobert Abels 
Palwea 


SPERD-O-COPY.eroundelam foraine a 
oa, Bana. for Kteraiores B Peal Siu, 
Bese Pee Union" Avenue. Los 


8.80, Jom 
patives 19 for 81:60, 100 for $8.08. all 
Giferent? Goloreratan i301-A." Bronce, 
Burbank, Cal 


Atron ‘Associates, 3817 Oreenbay Avenue, 

Miwaukee 12" Wisconsin: 

102 PHOTO FINISHING 

1 eRe 
‘and Sc. 


BIOQEST, $100 value ip 35 Me aay | 


Calle 


pecan all pan 
from world wide sources, Deal di 


(=. § enlargements aise 
[30e roll Photo Service, 
fewark, 8. J 


GORGEOUS Color prints for your trans 
Darencies, 4x5—81 00, x41 90, Sx10— 
s2'0t. Broad Camera, 083 Broad Si. New 


aries 3. 
PREE—Sei of Aiters for names and ad 
‘Gresses of four camera owners. Photo- 
craft, Canton I, Onto, 
BEAUTIFUL enlargement from each pie- 
08 Fa '25q Gut Rate Photos, Devt. 


AT Last: We Have Films: 116 & 616—Tee 


and Black & ‘white. printe— soe. 
Reprinte™ae cach, Midwest Photo, Janes 
Hille 71 Wise. 


brings, top quality, lowest 
Hs Soe: dor more teen 
Bes cine 


exporare = eh 
cibahatinct er Rees 22" Fred 
Re Bastman, Bodd 


ture, Artstical 

Sod: mounted te 

‘ara 

‘DNIQUE. Photoeraptie Sabet Li Te 
‘samples $1.00 prepaid, hoo Berv= 

seq 1146 Jefferson, Outland 7, Cullfornin, 

90 = MOTION PICTURES, * 

SOUND EQUIPMENT 


Bi 


‘ioe with‘sarpie sim foe 8 ea Bis 
wath af 

Exchange, Bt oe "Toledo. One, 
HOLLYWOOD ime! Sample and catalog 


BEAUTIFUL Models in 20 pew, daring 
Subjects, 109) feet iemm, $5.80, tmmedic 


PHOTO statuettes $1.00 Send negative 
Toney, Suburban, 1410-5 Bond, tock 
ford, Mlinets 

DOUBLE-size prints. 30e,Pre-war qual 
Ky, Quick service Willard's. Box 35067" 
cieveland, OD 


ag6 dCivery. Natignad Ghieron Service, th 
Dey “Street, ‘New York 7, N.Y. 


Broun a, 


etter ‘Pilms, 742 New Lots, 
ny. 


x POPULAR SCIENCE OPPORTUNITIES 4 


Home , Movie, Headauar- 
talog, Bailey ‘Puma. Dept 
‘box 2528, Hollywood 


‘MOVIES for whole family. #-18mm. Pro- 
ection, Tength “odacteome, sample— 
dollar. "Kodachrome. sample 


JOIN, World's largest Cinematographic | 
Bociety.. Details Pree. international So- 
glety Cinematographers. ‘Suite 118, 6710 | 

Hollywood Biva., Hollywood, California, 
I6mm MOTOR Driven Projectors—$16.60 
wp, Selco Products, Denvers, Massa~ 


chusets 


ART Model Pima ism rentals exclu 
‘seyburn, Detroit 14; Sich~ 


TretAgaer tig esa. ae | cat 
gene See |? 


editeotereae Sentie Ss 
Fae cers aie ost ing : : 
Mp uNatatc aioe tg | SQROWRETERS, Send ett 482 Oa 


Wille for ist af Over 200 
Fralthe “tle, “Wlackhawk Pulm, Daven: 
por 


Deca none orein mapEg Free 
atta mheatte School, Bltsira, N.Y. 
BEND stamp for 6mm, am Lists, Seer~ 

Ting’s, 618 Northampton, Easton, Pent- 
sylvanid, 


Details fora 


FILM —Movetone is back 
‘monhalatian, Pree 


Ts Westen 12. 
00 


amiader Geners, Davenport, ow 

CCTEING Movies! Glamoross Hollywood 
ERereene, Wncb Wire omar ot 
ange uid Daring. Bend, die. Yor sam 
Be 


cud tian picture, 
ate Plime, AOU et Centro 
i: E Holfewood "38, California 
THE Newest"iman” Goud: Rental Se: 
ice} Schools--Showmen! No cards. Let 
ter ‘describing your use of Yemm wi 
Bring “catalogue! Popular’ Pictures Ex- 
changes, Tn iChy, Michigan 


| Brookiyn a4, NY. 


Booklet outlining oppertunities, Recordin 
Punished. United Music Service 140. 
Salem, Indiana 


REAL Composer of Music will co-operate 

‘with lyric. writers in. sone production, 
Fike publication propesition, Nationwide 
| gisgamauca "of pubileauons,_ecordings 
isabel Mayers Box Sevn: Portland’ 8, Ore, 
SONGWRITERS! “ Ouistanding, — ethical 

‘offer, Mibbeler, C15, 2191 N, avers, Chi= 


PROMOTE Your Sones With Professional 
‘Copies, Aunicony Service, Box 181, ln 
| emnatt i, Ohio 
SONG Writers Attention! The amazing, 
demana for phonotraph records, acceler 
ued by" more {han 200,000 Juke Boxes and 
the. Hite accredited them warcants yout 
Immediate consideration. We are offering 
fane-poem Writers the rare opportunity ef 
having established composers collaborate 
eerie ‘atria zeceved this month 
ecords, Box 8878, Hollywood 2 


‘pub 
studion Pasdate,N. 


for your copy. if not 
Feturn ‘within’ 9. days tor retuna 
Music Publishing ‘Co., 2147B 88th Street, 


CHILD T Born By Catsarean Del 
"The, outstanding home movie produc= 
ton “Project It free, ‘Send, postal card ths- 
iv. Preterred Movies, Hamilton 


HARMONY Chart! for any musical 
Strument, ‘Simple, Direct, "Lesiiima 
Raut ole ‘Harvey 


$100. Photoaia 
Lone. 


i & Printing Gilbert 


MUSIC Enerar 
“Stall, 54 W. Randolph, Chl- 


care Tingle 
122 SONG WRITERS 


SSriin World's Greatext Paston 
‘lees Rent or Purchase. Wri 
way Pum, 33°% ‘Melrose ‘St. 


‘examination Send. poeta, McNeil. Mas 
ter of Musie si0-PS. 6. Alexandria, Los 
Angeles. California, 


fonto 6. Tex 


SONGWRITERS, Songs Fublihed Moathiy. | 


epee 


Vine. Hollywood 98, Ga 


816mm SILENT pa 
Fenial brary Ail atest subjects. Pree 


vied fig, Complete | PORAS Wanted for musical aetna. Bend 

poets, for. immediate consideration and 

‘Aim 16e)."Garden Film. | Pree Rayming’ Dictionary "Bros, 
3 $6 Woods Bldg. Chicago. 


TES: Convert your lest lama 
Projector, Into sound ‘with “our gusran= 
teed part kit Bia all 16m sound Aisa 
Guy asgenibied ar al Intro 
Guetory ‘offer: Send this ad’ now with 
19,95, check: or money order and we will 
ug sound vest ‘lms. Instruction manual 
and fuil information on how to use with 
folk, Fag Rit nctdes pootoeet citer 
Kim eotic “enc maken sou ed 
fe. OF send $1.50 for complete blue 
Prints show ng how to mate aaaprer yours 
Reif’ Sound Tech, Box 3OTL. Hollesood 28, 
Ealitornia 
DISTRIBUTORS, wanted. Make big 
money selling our new 16-mr. sound 
apeciaities” Send $10.00 Tor sample movie 
find our free wholesale price Tit Stand= 
ard Plerures Corp. Dept. B, Universal 
ity. caltt i 
FREE, smm—temm movie titles Del 
Se stamp. Peerless Service, Suite. 21 
galt Hollyood'Bivd., Hotiysood 38. Calle 
FREE Catalog: Mor 
Togeaphie ‘Suppiies 
Jacso, Tennesee 


camples 10e_ Pho 
‘Goodwill Company. 


t 


POEMS Wanted for Musical Seitine Gend 

oem: for immediate considerati 

sacar 'Stuste Masters, 648 Beacon Building. 

Boston 

‘SONG WRITERS—Gend Poems for immedi- 
‘ate examination and, Pree Bock, “Vout 

Future in Songwriting’ Hadio City Music 

Academy. 1614 Broadway. New York 19 


12 RADIOS. SUPPLIES 
‘& EQUIPMENT 


MARE Simple, Tubeless. Batterviess. Dis 
fance-Cettinge Crystal Hadios. Crystal 

‘and liastsated: instructions 25¢"‘postbald. 

Alien, 421-8, Clinton, Me 

FREE New Radio Cataion 1y Re 
‘dionie’s catalog ists hard-to 


fiend stamp for ou kiant radio catalonue. 
gate olingy, Goltea Radio Co, (000-V5 
NAVY Surplus Bargain “Operators Control 

Shox” Righty useful parts, Oniy one dollar 


Postpaid. "Van ‘Sickle Radio Supply. Ine 
ianapolis 6, tnd 
RADIO. book" vervbodh 


sO how te tere, si pedion at 
home, 256.0 Del 


nue, New York 15, WY, 
‘FLAT rate scheduler improve frogs, com 
‘Bhied fren, $00,000 Joon, Write for intor= 


spition “Raaio’ Bquipment Co... 148 W, 
Franklin ‘Ave., Minteapol ity 


Hon.” sias 


est, One= Tube AC Radio, Tae 
Be. All About Crystal 
306, “Loudest” Crystal Set 
ise. Amoroses, Route Fout, 


1047, REVISED, 

Taw record $000 Miles, Gatatog, 
aiobuilder'—-23e" 6 issuer’ Reaaiobitder 
ET 00. Laboratories, Box I-t, San Carlos, 
Galtioroin, 


RADIO. Tubes—Attention Radio 


Service en. For atistactita in Radio 
spies HI Biectrical Co 
cet 


roadway. 
ih Hae ‘isteibutors "Of 


cial tale Signal Corps 
fenthec adjistabie hese, 


Newark 


Rive | pia 


ELECTRONIG Organ easily constructed 
from radio. paris. Plane $1.00, Quaker 
Box 8, Salem, Ohio. 


LOUD Speaking Cristal Radio, imnored 
deste ced, “oe nao 


SONGWRITERS: £100 Cash Awarded Each 
“Month Fer ‘Best Song’ or Sone Poe 


Bohs [Bevery te Galt, 
SONGS Completed. Send poems or melo- | 
“es wlth Soe for complete anaiveis Hare 
moay Masters, P.O, Box 155. New Haven, 
Eon ah 
USE prof copies. leadsheets, chorises to 
ush four song, 'Send \copr for prices. 
wlmphrles Co. Music Printers, Austin, 
SONGWRITERS, Submit songs for free 
uaiyais. Only ‘worthy material arcented 
fof development. Tommy Kitbourne. Boz 

125a"Baxerstets, Calttornss 


pasts, Tor repairmen ex- 
Derimenters, Federal Selenium Hoctl- 
fers. $1080 of more 99¢; Phano motor 


Base “Condensers, Special 
$555, Tecate postage, Variety, 601 Broad 
Bt, Newark 2. 8. 
LEARN Radio At Home. Earn money” 
Have, fun, buliding. our "“Eaueat nai 
Radio Kits" ‘We teach sou evety stey 
Simple easy 19 -understaha instructions 
Free literature’ Write tnmediately Cia 
pin Electronics, ‘Tacs, Dept Bs 134 W. 
Seondags. Srracuse, "New York 
RADAR Grrstals” Super-sensitive Pree 
cant, Raves, ox fo8, Santa Barbara, 


x POPULAR SCIENCE OPPORTUNITIES K 


CRYSTAL Radio Receiver, Complete as 
‘Sortment ‘of apparatus.” Easily assem 
bled: by schoolboy. $1.95. postpaid. ‘Huet, 
Puirnela, Conn. 
RADIO Communications Course. Complete 
reparation for Pirst and second Class 
Coemmtercia! Radiophone ‘Licenses, Super 
ised home study permitting progress as 
fast a8 your" ablity and time wil allow. 
Text ‘bodes. note book. sixty. lessons and 
Feceiver ‘kit furnished. Approved as a cor 
Fespondence seiool under the laws of the 
Skate’ of ‘New, York. Empire Radio Schoe 
Bepartinent A, Box 1170, Hochester, 
PiniGuS “Alley” ie! seni-Pized Ors 
‘al Detector, Set ullding Plans and 100 
late ‘Crrsial Het “Distance 21 for 
0 posta. Alen, Gunton, Missour. 


IMBEDIATE cellvers”-Haticraiers 38 
Fadioe $99.50, Hallicratters 40 adios 
s1880."Henry Radio, ‘Butler, Missourt. 


80 paper and mica coaensers $1.0. Brand 
Pine "assortment, Populat, ses 
Ktaatiston, PO, Box #1, Brooklyn i 


Brooklyn, 
CRYSTAL ‘Deiecns Tom 
rie, 


‘dol 
sme. for crystal wetn. Pres fi 
'§ Radio Oily Labe, 20 Church St, New 
York 1. N.Y. 


‘KITS, “All complete parts, 
ee Ener eae eae 
0 relevis it rronies: 


YOUR own business. Big profits. very small 
capital ‘National. ereauteaticn ‘teaches, 
ning." fupplies severvining.  Entereting 
service Biz Everywhere, 
‘Americlene. 411 N. Tth St.. St. Louis 1, Mo, 
EiQUID MerbieCojerfl. elas! Malded. 
‘rushed os 


| TwPEws 


‘UNPAINTED nae Fiaaues 2ife ap. Beau 
‘Designs, hi 


ita Painted: 1histrated 
‘Onna ‘642-81, 


Seat ‘PROFIT from every 815,00 invested 
reglandard Service System, La 


‘Grange 2, 


fational Potteried, 


ee Gigantie Directory of Opportunities 
"navertnerg Supplies, Sources rade ts 


ects,“ ‘Booklet” detaie | 
Fergus 


Sinus Over" Buter len porte jusiness splendid opportu: 
oanlyi,geabtable! Waa, F Linke, Bor 331, 


8 Fars Sot mine, Sor 
Hyge Park 36, Mass. 


VE your own offcel Taam new, prea 
big Suances In uncrowded held No sail: 
tae, Stany carn Up to $8, 000:$16 000 yea 
Witite for Pree details. ‘No obligation. 
Beesricy nett Sebo 
RAISE Giant Chincha rato remem 
‘dous profits from rocteous fur. delicious 
te Uefa! Danna Willow Parc, 10h, 


RECAST cig balers Taio paw Tales 
Mischlevementa, Battery Laboratories, Min 


yr maa ene cs 
110 Pay 1065 a welding. Com i 
Tobe i galing ConDiete wane 


ue ef ite 
ghee Herons | atone ent eee tata 
beeping aire, | Pare ts eae 
PEASE gw Novo, Cares rote e 
Fifi. Maca’ Fb ohare new Bn 

a Binet 


$5.00" depoatt ane, ee aie ‘e 


Balance, Henry na 
Galifonita and Butler, Mo. “"S'“? 


TEN New Design Radio Circuila ae, 


‘Staretone, 600 Seneca, ery Te 


Phones 5. Postpaid pat 
sn isol 8, Gath street, 3 
Wiiconsin, 

RADIO tubes pow available 
prises, 10" Lexington, We 


Iwaukee 


mada Enter. 
versed 


24_ BUSINESS OPPORTUNITIES 


GOOD Paying Business Silvering mirrors, 
Sati autoburts,refecore eros, 
Ro tanto sg fata utit turnished 
Free’ Bookiet. Gunmetal Oo., Ave. E. De 


entie, Hino 


fe 
ofits 
Se at meen BE 


Sept ints Ss Ni Central Ave Chicane. 


fovered. "ree literature. 


oe! j osaine, Dyeina. Lami 


astraten se 


$25 WEEKLY working (Wo hours datlv_No 
No Manufacturing. Lyeke, 


xentio 


rare Wide sui 
137 PLANS to make money, 


der, Parichlars tree. Bute Go eA 


grand 50.8. 
SRECTALTY, Manfactaring ip ig money 
‘business that cait be operated any 


Free 
eycinnina, Oppo ntis  Shectaty 
Mantfacturing * Howara Hobiason, Ph. 
1300-B'S, On St, 


Se ee 

fees peace eee 

Biss Guar n 

Sean pedlahe con Sa aig 
hie ce ew 

wai oo 

Sree on Se Seale 

sivuatt FARag 


‘START Mallorder os 


S| Sah ‘Money Repaitng Gar Bair 
(home! Bay too! Write, Battery, 
Grund Junction 1, Colorado” 


“Gider Opportinities Read” oldeat 

‘Mail Magazine, Copy. 6c, ‘Mail Order 

News, Somerville 7, N.. 

LIQUID Rubber for makine flexible moldy 
sp iiterausre ang Sample free’ Chaney, 1136 

jacksonville 6, Pia, 

| Ewoyus ots, seculty. and Signi gt 

od ies eas, oe 


ESS ot 
BATTERY Repairing, Revi 
faking plans. L. Werte, Pek 


Barages, mechanics, retail 
Eger Mig 
it Ne ota 
IRE Pilate st Aca! 


ing Commanity “Fixit 
statford, 708 Rawlings, Carbondale, 
| BRONZING and ea bay 


Write 

2a 

AMAZE others 

Srsaching! Free 
‘ieobi 


“Aaa faster than adding 
Gefaule, Maths Institute, 


Be Shees Prstiyed_ Comps Tana 
Stions. Exclusive Rights. Mt E’ Watson, 

Beliefontaine, Ol, 

MAKE Sheil Jeweiry—Easy. profitable. Te 
Tustrated Sook. inaiructions Tse. Pree 

GEES, Pocge, heliratt Co., Ba 

Yet. Sirasoia, Florida: 


icy cartoon Books, 


POPULAR SCIENCE OPPORTUNITIES 
ROFITABLE, Home, srartine estees ABLE 


INTHETIC Latex with Ne 
ecntine Hexible, olde! 


Blastereratt Supply. Cotnpany: 

Cleveland. 3, Ohio. 
‘Molds and Plaster 
‘Pinques: ness” oF hobby? 
Instruclive booklet 28e. Plastercratt Sup- 
BPamany. 100 Rast Sra’ street, Cleve 


Bane Soup that icans watnout 
Gerry Wayver, 116 South Pront St., Pile 
adeiphia 39, Penna. 


"Enve 
Salitornia, Omaha 5, Nebr 


Mabon, akon RE 
EL UT Ea eae 
SRSA Maate We a ie 
Bleee tara innate 
Shei ERE 
Sete Nal caine i Som 
cea lacan® Ss deen as 
eit afi le Pact aad 
Bupoly,_022°N. Fulton, Allentown, 
iran wes quae i Fa 
SQN MAUGRY SINS ees, 


G0 nia" rag and, upholsiors,cieuning 93d 
Tnothproofing business. 


‘extra double 


START coin machine route, Buy new Ba 
‘chines. tatmediaie delivery. Pricer $3500, 

testa Wie for tein, Web 

‘Ghieago‘13, i. sistent 


PELLOW Workers—Down with Bosses 


P e301 York St., Jersey City, NJ. 
SPECIAL Liquid Molding Rubber. Free 

‘Sample. Quart $3.00, Gallon $10.56, Free 
Instructions, Uaiversal Sales, Box 107 
Peoria, I 


WOULD, vos pay 33S fan, made? 
‘ut ‘igri ey ‘ree! Some otter “oct 


‘Say of” Work howe Bxpect eote- 
ihe oodi (Pacite, 22011, Cioveraeid, 
Santa Monica, Cal 


3 tolfrwood  Cementeratt. 

Wonderland, Hollywood ¢a. Cuilforn 

LEARY to past nlaster ngvelties, “eRe 
sal Sales, Box lov6-B, Peoria, 


30h CENTURY. “Bunny 


tet In, Thome. Lat 

maar, Four own Nome. Large inoney 

it ibuities, "Particulars — free. 
ai ze 


BARN home Asem 
‘blorfal handmade jevelty "Pree detatie 

oelnner's curt, $1 (refundable) 

‘Works, 712 Kimball, Danviule 2, Tknols, 


page oF Zul time coe teal 


inet eke, $1250, Pontpald. Plast 


fr 
‘Box 1574, ‘Boston 4, 


QUARANTEED successful mallonger ie 
circulars, complete campaigns 
elope one) evccentl experince tn 
Heetlfate! Fisioe Aaversiina, ‘oo-8 out 
Sprine, Los. Angeles, California. 


nity Bree detain Sel= 
SD, Butale 5, 8 


facture, own 
products, Establish yourself locally, state- 
Wide, bationaily,” No hokum. "Serious 


‘OPERATE profitable home business Te 
ints, Bor 18-8, Boulevard Station, New 
york 35, N.Y. 


‘marructions” $100. Write, 


ted 
wdwin’ Garske, ‘OT Fullerton ave.. Chi: 
‘eae 47-1 


OPERATE Prostable Appitance ad 
Wf Repair ‘Business. information Pree, 
= Box 66 ©, Pittaburen 12, 


ee an make, money No 
pols Sampie Soca : Testner = we 


Hh Pree 
Finctics ‘Digest, 097m "Peacy, Ranaas City 


TRENT Amidon seadulag to contractors, 
‘Amidon Engineering Co. 
MARE 65000, yeary veilng 
lion, Bethany. Oks. 
‘GeeRATE prostabie mul coder baaigps 
‘Splendid Opportunity Free details, Wel: 
ley Bervice Bureau, 216 So, Monree, ‘Kan- 


NOTICE” 250 coin, brings The ereateat 
Jeettimate plan ever devied to tecare a 
papal, stand a Stream of ines 


‘California 


‘Service, Dept. 162, 4721 | 


or 
STgamples $00 tases, od ‘ayia 
iat apihs Shue 2 Mavi 
He From Square Foot Plyeood! sigmay 
Setecary Hite” Wontar: 
pi A nates 
BUILD Year Round Buses, by Rall oF 
ies conn greaae” Pact 
Bay Seven eouent Bate a 
Ebge tee isin ioestighe tie 
Sapir Go” avenes 
pla Beedle acim 
INVITATION Fo, tncone|”Gontact M5 
Ramtnt’ vitatnone bungie Pee 
Rew 
BO it with sen ghelleatiractive jowelsy 
© sg prised eateton” Meet 
uaoeihih Avenue, Datland Gall 
LOOKING Tors bate job Tm In oe 
Cee eae Oey 
‘Main St wi 


‘ent Couneelat, 
Fairhaven, Mass 
PROFITABLE business of your own, Local 
‘Mall Oraez. "Write "Fes-Co  enter~ 
prises. Wilkes Barre, Pa., Box 189. 


es Sra vendors ke ewe 


wsese, fyorthsyae Bales os 


Yom sata Day, Nemes, Sah, Tome 
wake aia. Site eer Ret 


Pea = ew 


‘maxine iqui 
wr kva Plastite, 43210" Belmont, 


IMPORTING Directory of ores Tana 


facturers, Wholesaiers25e, Bhson, Buf> 
3, Miinesota, 


PIRERGLASS—Ligula. china 
plaster object Sample pint, $125 

ton $3.00, New ra Plastics, 132i+0, 

‘mont, Chicago, 

BUILD Your own in 


i, Bele 


success" 
a Sith, 


ary of my 
Gontbany, 
ff 


inghram 


‘at once, 
Street," Detroit a, 


SouuaRs Suit Gx 
ARS 2 
inl, nt 
Big er pon Ft ae 
ee nasal ea a a 
nS id Si a 
a ee 
fated tia,“ E 5 


[ROGRT or exdluive Sutrivalor or Coa 
name * Box 8, Tarzana, Cal- 


INSURE your Future against Hvar. Tal 
‘become “independent 


prosperous, 
‘rhe “aecret that never, fails—$1 00, THe 
Gibert Service 210" Flttn Ave, New Work 


BIG-Paying Wome Mailorder Business, 
Titerature free, Jackson, Newfoundland 
4. Kentucky. 


‘opalar 


Uy, Direc” Whale reall] Searee 
‘Bargain department store 

Sauce riamins.. Galas 06 
Eiefunaasley* Merchandiser, “ISS Bo. 
Spauiding, Chicago 28, Tl 


POPULAR SCIENCE OPPORTUNITIES 


‘METALLIZE baby shoes! Lear this money 

‘aking business from Nationally recos= 
nized consultant. Get “know how” from 
Suistanding authority! See Kushner Ad 
{pABe Mee nin aL A 


“Squrefize” Direetorles, “$1.00, "2.000 ti 

nus, 25¢, Stanford, 6220-N 16th, Phila 

delphia 4 

88 MONEY MAKING 
OrrowruNtTiEs 


DETECTIVES Barn Big Mones. 
Ngneceacary Pattleuirg fie, Wagot 

Poin. West bith. N. ¥.. N.Y. 

ELITE Collection describes 137 one 
‘making plans: local, mail order. Part 

guings He, llie"Go., B0-a"Grand “Se, 


MECHANICALLY telined Men—own and 
‘operate weneral Appliance Repair: shop. 
complete, “iilstrated courte shows, you 
ow "Weiaing 'Refrieration. “Rotor e= 
alt. How to vet business. etc., all phages 
over ierajure” Sheiaiy dupoie. 

a5 Cent ease. 


“VARIOUS Opportunity. Catalog’, Cop 
Oe. P.O. Box 1735, San Diego 13, 


EARN Up To $2,000 year, inventing sim- 
se ‘ems Yor special easly markets. Tdeas 
apis. No bateolt Hendricason, aravie € 


FART Nong. Freamas_ coping and a 
plicating comic cartoons for advertisers. 


adservice. Argyle 2, Wisconsin. 
SPREE Tids, Moneymaking Ideas 
taities, Write Golden Service, Oa 

9, Calirornia.” 

LEARN Battery repairing, rebuilding En- 
Kineer offers. money tabi 

Battery Bureau, 2228 Norts 44 


‘without. ki 
top priority war material ‘costing “$1.80! 
Startntced simpie revolutionary new dis; 
fovers ibelevably pros 


Sopest "Fr Pool 
Rolie patron Tie West 


Tan, ‘New 


LEARN Meisacience, Remariabie 
Thetling. No manipulation, No apparatus, 


nieve simplicity and tent 
misive. correspondence course,” Write 
etaacience, ‘De Land: Plorida 


EARH Brita Coat ll tone or opare ims 
“suing “Pines” 1947 Greetings. Prods 
over 100% for producers. ‘These sensational 
Sasy-tellings boxed assortments. must be 
iteen to be fully appreciated ‘The complete 
ifne’ inctuges. over’ 100" ditterent  money= 
inking. assortments. for all occasions — 
Birthday. "anniversary, ‘convalescent co 
ulations, “announcements invitations, 
Hits, specta ccusion and holiday ‘cards 
isttnetive social stationery” for men and 
omen Gump, tus blero band tage 
sending new for’ your salea 
simples (Value $6.00) of six dierent cure 
Fent” feature dollar ‘box "assortments to 
‘of our no-risk 
‘on our complete 
int your maine and ‘address, 


Tine, Just 


‘ 
atte a ‘and mail tor Pines, ‘Box 33, 
Fusing Yorke. 


SHELLERAPT Wit for beginners Sls 
‘and complete supplies {oF making pins, 
earrings, cofbe, ahd novelties. instruce 


aigino" urns 
oy ar a 
sougrdifcame tone steci he 
it Oi erear nahn 
Seebanr cact leat as 
Sac oh ean at 
see Lam heat a cae 
ies : Bers 31.00 ‘Les 
fee sh data td Bei 
fos 1 

TG Ga eine 
agen ee ree Ene 
Bers mie on Sean ak 
Sartor Banas dare at 
Tey E.t Phe atria 


‘CAPITAL needed? Tes 


faaranteed 
Plans. $1.00, Box 1322, chicago 7, 1 


ine Dime brings copy. AB. Chervence, 
Box 191, .Calearo 


sine Sample Pree. 
ber 0, frwin, enna 

MAKE, Phoip-Statues from snapsbots— 
‘imple Profiableseorders. amazing de- 


1s Money Preservi 
in tietal Drange, Pear Gola and 
‘8620'S, Rutiilen, Loe Angeles 


ed 


Legal Aayahere.- Sample Deal $10-00 

Pimaco, “S{I-W, California, Oklahoma 

Gry” 

MIDGET Bibles 3e Roosevell. (Dime) 
Pa, 


woSaapic San Havee 22 
ton 8, Ono" 


YOUR setacys Ete Sent yar easly os 
sible ‘Wer tats. you... conch “you, Peet 


Fou started and help “develop. your ‘busi 
ess “Send, $100" for starter Course oF 
‘sk for. facts, American ‘Coliection Asso 
‘lates, 226 State St, Schenectady 8, N.Y, 
Depts 
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1] MONEY-making plans. also formulas 
for galable produciay Descriptive booklet 
free, Bite Co” 250-4 Grand St 
FORMULAS—All_ Kinds. Latest, money. 
fnawerst erature Pree. Ressi-kal, Park 
SOAPLESS Soap! Eanly. cheaply, made 
gold Fema, ae. Busi, hci, Co 


NEED, Chemists? Formulae? Analyses? 


Products. duplicated. improved?” Con- 
suits Resale Comoany, Seerinmere 
sylvan. 


Belfort, 


amd 
Box 


Pheinesring Building. Chicago 
BUBBLE Bath formulas. Instructions 


three formulas '30e. Fletcher's, 
1A atlentown, Penna, 


FORMULAS, for practically any product 
ou want $1.00, Write Us, No obligation, 
éiearch cilne, Box 302, Altadena, Calle 


MAKE 50 Pounds soap in about 0 min 
‘tes for Soc Three ingredients, No Lye, 
srease, Also bubble Liquid. Carpet cleaner, 


Soap substituve.. Garment cleaner. Two 
specialties, All” Se coin. ‘Smart circular 
Hee "Teveer, Chemist, Box 128%, Chicago 


MONEY In Plastics! Lucite Plastic Hobby 
Kit. "Two pounds tuctte material, colors 


COLORED plastic—mottied colors: sheers 
‘and Tods, Pree price list. Hanson Pl 


PLASTICS Fioxigias Lucite Gaiaiin Jewelry 
craftsman supplies includine 48 PaKe 
pirated eafnioyue, 0c. Douglas Homes 


“Jer stanatord, Conn. 


= ‘palishing. “Also or “homework: 
uF $1.25 poatpatd” Money “buck 
Modern "Teenienl Book \Co.. 

West «2nd 8 


‘Einved lowers. insects, 
coins. Saw. dru, carve. a4anual (elle how: 


PLASTICS: sheets, rods, tubes, Free List, 
Plastic Supply Go.. 2618 Bt: Louin Ave 
st, Lous 


aloe 
Plastic Products Co.. 211 Th St. 
Canton, Ohio, 

ae 


GLAS, Take sheets 
vies $1.28, 
=$185. 


Tree intings, Graft 


‘Toronto, Canada, 


eT 
aOGS Pry wey we aE A 
aR Ra See SEE 
Se Mae nen a 
ME ei Si dea RA 
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er 


ea tablished 2031" John 2" Wink, 
Dept “gor. We We ard Bt. New “York 
TDN, ¥. 
STUDENTS" Laboratory Supplies, Send be 
Tor Catalog. Bel-Olg Chemical Go.. 256 
Fourtis Avenue, Brooklyn, N. 
LABORATORY Supplies, “Chemicals and 
‘Anparatus sl) descriptions. 36 Page Book 
soe Standard Science Supply Co. 1232 8. 


Pauuina St. Chieage 22, Dhinals 


‘analytical 
‘complete supply service Tor correrpondence 

‘De. 
fi. Hope 
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#1,00 STARTS you fm business, Sell DeLuxe 


FREE Catalog: Chemistry. Biology. Min- 
feralony, Microscopes. ‘Tracey 1s 
eee Hoe 3 


100%. woo! Interlining Costs you, 


cues. 
are ‘Gnas ‘eesIo: Arthur ave 


‘GaleMtere-—Chenical auetions savored 
CHformiglas, Anaigses, Pinion 2° Erwin 
Place, New Britain, Conn. 
HANDBOOK. of Chemical Taformation. 
Ste postpaig “catalog Pree. Amaco tab 
9, Box 2246, Aniafil 
‘Sta savings On taberatoey Sunni. Gate 
isonue 10e, National Selentine Company. 
2abW Heth ‘Avo. Chae 47. i 
flog. Chemicals, seientif 
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LICK A 


<Solletion of 124 Nester Plats” fee, BAe 
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silverware. quick by 
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Specialties 
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w 
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with individualized belt. 
tie haldets, an | 
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Food profits, 
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east, Dept HE St, Lou io 


How Pintone Company, Sool Phi, West 
Chicago Aves Chicago #2. 


@® MIGHGRADE SALESMEN 


POCKET Pal: The All-Purpose Cutting 
“Tool, Wagon, Jobbers-alesmen, ‘Sell to 


retaile’s "and jobbers, 80e seller, Steady 
Sepeat ue, Exceptional prog Same 
He eon ste Co. 222 W, Kelowe, 


Fwortp's ‘Sine —“Adveriising 
‘Specialty and Gulendar samples rendy 

tor high grade. cepresentatives, etective 

‘As Atomic Power! Inguire by ledver. 

ger pamgucations ‘Not 


‘waybingieton Co. 


Take’ Gi 
EMPLOYMENT SERVICE 


50 


“da, Bumper citrus and vegetable. crops 
"Free. 


Glagewater, Texas 
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ND INSTRUCTION 
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Eo en 
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sales with ‘netpencire ad 
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tention. ioe at 
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‘Wee for iterature and 
Settle Hobart Brothers Go., Box F100 


‘Troy. Ohio. 


Wayne, Pa 


Free paris. Mad= 
Son Mili, 900" %th Ave NY 
TRIM Hair At Home. Save ena 


or rifts Get sample ole? 
Dunbar Soap, New Brunswick, Nd, 


LEARN Trigonometry better than oihers, 
‘Master method ingirucuons $1.00, ‘Gua 
guise ig, Ziemba, 6123-B Orchard, Dear 


raeis. ae, Pip s Suck Like Burt! 
improved " Supe 
wets That Books, Ye Bos INU, cBicag. fo 


fred. Complete information and te-page 


. Denver i | Ulustratedbareain catalog Freet Wike= 
| Neison Company. Cxicayo'5, 
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HAVE your own office! Many earn up to 

'86,000-818,000 Annually. Learn credlt~ 
collection agency business by home study 
Course. Experience unnecessary, Write [or 
Free bulletin. No. obligation. Pranklin 
Gredit, ‘School, Dept, 203-A, Roanoke 
Virginia, 


51736-83021 YEAR! U.S. Government Jobs 


Bouton Free, Write today, Prank tn 
stitute, Dept. D-23, Rochest 


Seateieets pee 


NEW dition simplified bookkeeping and 
Meome tax Tecord for small business. 


SHORTHAND in thirty days. Pree trial, 
‘Cook's Uniseript, Bartow, Fla. 


PREPARE for civil service examination. 
Pay for course aiter securing position, 

write Free School, Dept, PS, Kokoro, 

ne. 
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ational Books Bought, Sold, 

catalog Pree. Educational Exchange, Hed: 
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complexes, smoking. Drinkiug,Nall> 
pit Inseisa,"stutiaring Nervousness, 
Delinquency, Depressiveness,, Poor 

ry, $800, Mohr, Suite #10,"79 Roceland, 
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FOR an extremely profitable lifetime busi 


(CLINICAL Laboratory Technicians ja ereat 
‘demand, We train you in your spare 
ume, In your own home. You cin practice 
while studying.” Write for free catalogue, 
Imperial “Technteal Institute, Box 913-B, 
‘Austin, Texns, 
HYPNOTISM, Instruction. Bighteen parts. 
pgepiete #8, Dr. Lon, Wiehe, Pais 


LEARN Invisible Mending and Garment 


Repairing.” For. uvlormation write 
away” Guitient Repairing, Box 45 Grove 
Malt Bta., oston 21, Mass. 


GOOD Jobs and a Sound Substantial Fu 
Care await you. in hotel and” stu 


ing "duties, fn 
even grenter opportunities for trained men 
‘tnd- women in hotel, clubs, and instita- 
Hons" ‘Lewis. School "receiving calle for 
Ranngers, assistant. managers, 

hostesses, purchasing agents aiid $3 other 
types of important positions! Prom coast 
ereoust there are important positions that 
siter"splendia ‘opportunities for advance. 


WHY Don't You Write? Writing short 
wt elea, ete, wild enable you to 


Test" felis whetfier You possess. the fun= 
Gamental qualities essential to successful 
(writing. Veterane: “This couse ‘approve 
for. Veterans Fraining. Write’ today? 
Newspaper institute Ol america, “Suite 
QU6-A, One Park Avenue, ‘New York 10 


Free 
im biecttonic, 1 
Shandawa, Syracaie, New York 


YOR An Extremely Profitable Lifetime oc- 
Cupation operate «commercial employ 
ment ‘agency, easily learned. Details tree. 


Hunt, Box 38 Burlineame 17. Call 


BIG money rebuilding shoes, Help needed 
(rerywhere of stare big-incame business | 
of your" own. ‘Learn practical, 


iBe, ‘Bish “poucard toasy ps ‘Shoe 
Rebuilding “School” Est "fowi, S535 Bele 
tots‘ Cbicago Is, Tino’ 


WUSINESS College Home Courses, 
Mathematics, Sookkeepl 


| 


it of Mea 
Book, Linguapnone “Institite, 
Bldg:, New York, Or 7-0890, 
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“HOW To Make Money With Simple Car- 
A bok er ro kes to 


MAKE Signs, 9 complete alphabet pattern 
Sets, decoinplete ‘numeral pattern seta 

and Catalog” $1.00, Sign Letter Distribu 

fers. FO box 101, “Mineola, .¥. 


SIGNS Made easily. mstruction ani 
sets modern aiphabets. husterals. 


terms, Sbes upto eight, inches. All Par 


S100, ‘Comoperative 
Chiteaso. 
EARN Money Evenings, copying and 4 
licaitng comic cartoons for advertisers, 
Adservice, Argyie 2-8, Wisconsin, 
LEARN showeard writing at home tn spare 
time. Fageinetng, ‘Lifetime. business. of 
your own, ‘No special skill needed, Free t= 
ee i ‘Publishing ‘Go., Krv= 


‘Business, Bos 


SELL your ‘artoonista Bales 
‘Gulee™ tells low’ where! Lists highest 
paying cartoon markets today, Cash 
Cartooulsts” Counsel, 

‘ter W. bist Street, Mission, Kansas 
HOW 10 originate “Gags”, Humor. “Why 
Sew, dallae 


31 LESSON Art Course, Cartooning and 
Drawing with over @00. dlustrationa, 

81.00" Complete.” Dorba Service, D-PSM, 

Cashton, Wisconsin 

ML CWALK TALK STUNTS 

CHALK Talks, Laugh Producine Prosram, 
$1.00, Tlustrated Catalog 10e, Cartoonist 

Bada. Oshxout, Wiscousin, 

136 TYPEWRITERS 

RECONDITIONED ‘Typewrtters, Printing 
‘Devices, Ofice Appliances Supplies Dixies 

graph. Kine 0 

U8 RUBBER STAMPS 

LINE 200; 2 360; 3 60, DeLuxe Stamps, 
‘Auburn, Nebr. i 

RUBBER Stamps all kinds catalorue 10s, 
et and Stamp Co,, Hos 112, Boatoh 

PICTURE rubber “stamps, sample (Lins 
‘soln 28e, Stamporium,” s833i Quincy, 

Detroit 6, Stich. 

3 Lines 40c, Signature #175. Pads 
Printrite, “Wauwatoea_13,_ Wis 


have. Pittsburgh 22.1 
HOME-MADE, Printing Presss, Proof 
Pree, Wiexeis, iii Harrison Phlage 
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INEXPENSIVE home-made prin nit prew 
Details droe. Novelty Shop. Downs ie 


PRINTING eauipiaent, tobe an 
Seng Ramo or detale oe ale fo 
fe llustrated. supply book. Ferisey tne, 

RES Mergen, Coun . 


‘spe 442 font Catalog, Gime, Box 
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PRINTERS Galley, « maracine containing 
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| Connecticut 
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Tepe. Presses, Supplies, Barnhard Con, 


6 Colarnbia St, Newark 6, Nd. 


PRINTING, 


MULTIGRAPHING, ETC, 


SEND $9.00, for 109 Governsient stamped 
‘Hime ‘Garae "printed, with ames "Rae 
cereanconvetent, saves tie, matey, nc 
fSnuie"Printess; 1558 Heny Ste New 
York 
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1000 BUSINESS cards_ printed prepaid | DRAWINGS of your ideas—Inventions, by | 33 INVENTIONS WANTED. 


a2 sd Relais Paint shop soi Eves | Pediege aractumen, deswines sporored IONS WANTED __ 

tetaoe tlife Tages NOP: 901 ESE | Coles Govcemes Chrisman, Colne Bax | WANTED Patented, unpetented inven 

PHovo-ofuet, Prong, Multirapning. | 28. Menhatten. Kansas ———_—— Se ame Reh meciately, Desert 
ay ares by Eh PEO. | THE Inventor who believes he has s new 

$85-B South 20th, Newark 3. N._J. ‘ind useful invention, and needs dvice, 


BEND 10e Now, for our 36-page 107 
iprice-liat—elunded, frst orders McCall 
Press, 1826S. 27th, Omaha's, Nebr, 


180, Big x 11, Hammermill Letterheads 
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SOCIAL Stationery, printed. plain, Sam- 
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fulawaey, Penne, 
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INVENTORS: Without obi 
Yor information as to Wa 


tion. ete us 
yentor: Take to ‘secure a Patent. 
Handowh & Weavers, Registered Patent At- 
{orniery 340-4° Columbian Bian, Wasbine- 
INVENTORS: Write for, free brochure 

“evidence of Znvention.” Labiner, World 
Bulging. New York 7 


©.&. SNOW & CO., 8-427 Brow 
‘waaningion 1, D. 6, Registered P 
evs ‘katubliahed “I8/S. Literature 

‘Mitied’on request 
INVENTOR'S Guide free on re 
Trak Ledermann, Hegistered \Pateni 
aiigeney, “Toe Nason, St New York 


INVENTORS—Patent Laws encourage the 
tt 7 "The Rees 


articulars as to 
Davent protection and protedure and *in= 


tion, MeMorrow, Werman i 
Registered. Paterit attorneys, 143-¥,. Vie 
tor Building, Washington 2: D. 


Pat 
Infringetent “tnvestigations, and “Opin~ 
fons, Mooklet ana form "Evidence of Con- 
Cention” forwarded upon request, Lancas- 

Fe Allwine ge Hommel, Registered Patent 
Atiofneys, Suite ‘Big-isin Bireet, 
Rw. Washington $, D. ©. 


INVENTORS; Learn he 


tree on, Tequest, 
Frank Ledermann, Registered "Patent 
qeteroey, Tee Nasa St. New Yor 7, 
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ig ee 
‘conndent 
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INVENTORS—Patent Laws encourage the 
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RACT 2 


ede," East Marti 


INVENTORS —Six Monthly Installments 
Bling, ete, United 

vom by my Wash 
Patent Attorney. 

ed, 


faye (preparation, 
‘states Patent Ab} 
Reel 


Have buyers waluune Yours aay at 
"fo" clusstucatious, Decals tree. Charles 
wr ak West sind 


INVENTOR ‘today, 
Sacent information’ outtining prelim 

nary ‘steps to be taken toward” Patent 

Protection, Also convenient “Evidence of 

Invention’ form, Victor J, Evans & Co.. 

SRSA Seni "Baling, “wathinaton 6, 
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cranTS—trade marks ying, Z., Me- 
Pagehran, 318 MeLachien Blog Washing- 
ton "BG Rentaterea Patent 


3s FOR INVENTORS 
INVENTORS: Avoid unnecessary = 
IN Yrite for tree booklet explaining bow ou 
Contuiting and Advisory Servigs eam nsist 
oui deriving areuteat promt from invent: 


Hou aatitute of American Inventors, Dept 
0A, Toe ve St. NW. Washington 6. 


omer 


‘GASH for practical ideas and inventions. 
Ste Ball) BB-8441 Pleasant, Chicago. 


‘A brand new patentee’s service, Write for 
information, J-and M Company, 2 
ungion 3, Kentucky. 


Products, Teas, Mod- 
‘Fools ate our 
‘Crafters me, Box 


PATENTED, Unpatented inventions pro- 
‘poied, Mf” Joyce Humphries, 1424 Land: 


MODELS Mechanical, 7 
iectural, Built to specifica 
Seales Troan Bi 
etter Seale Models Ine., 104 
Street, Brooklyn il. N.Y. 


INVENTORS: Hundreds of manufacturers 
Thave requested our assistance in locating 
marketable new products, Complete Infor. 
mation, free. institute of America In- 
Sentors, Dept_30-C, Washington 6._D. C. 


‘CASH for Inventions Patented. unpat- 
‘ated. Mr. Ball, BO-0441 Pleasant, Chl- 


WANTED: “Practical inventions for mar- 

eine through chain drug and clase 
stores. Particularly desire lighters, sok 
| tes" ‘Getclen, eles in plastic, wood oF metal, 
| Wree UMtats, 3812-08, Great” Northern: 
| Bide: Chicao 


EARN Up To $2,000 year, inventing sim= 
Seah markets, 
‘Hendrickson, 


Sour “proguet together with -informaticn 
Soncernine patent statis. to” Hox." 138, 
Parma, Mich 


INVENTORS! Have you good paten 
Patent Agent Metcleer, IL 


WANTED; Practical Inventions by Manu- 
(ecurers. Patented or Unpatented, 

John D &'Som, Dept, P81, Box 4913, 205, 

Howard Ave., ‘Bridgeport 6, Conn, 


AUTENTION Inventors or Manufacturers 

Have fou a product associated with the 
service stntion of garage business on whieh 
You ‘eed. digteibution. in Southern “Calle 
Tornia? We. have ofeanization to do the 
job'Bend. deta of your product to Mt 
Howard, 4088 Bighth’ Avenue, Los An= 
selon 43, Calif 


0 PATENTS 


INVENTORS: Test the commercial value 
fof your patented or unpatented nv 
{ios Guy ind inekpendiyey. Welle for 
five inforsnation. tnetitute of Atberiean fae 

Ben ae Bye Bt. 8. W. 


‘S00 enemy alien formulas, patents, ideas, 

plane, drawings. Use immediately’ royal 
Free Bishop Engineering. 111 W. Waching- 
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INVENTORS: You save up to 300% when 
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‘wood Drive, 


PATENT No, 2009585 rotating rubber heel; 
eats evenly, taste longer, Make offer 
| PR ella, iat First Ave, gan Dieeo 


MANUFACTURING, stamping. designing 
‘developing and" experimental work 
| tosls.“aies, Jigs, aixtures, modely made by 
experts A complete service available once 
Seain following interruption ‘by war work 
‘Feennlcal Development, Co 161 Chambers 
St 'Nac. 1, (Dept, S12), 
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ina, wee. 
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paitinctive Designs 42.00. P.O. 
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Cireus aninais and clowns ae. Horses 
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‘SPECTAL Offer: 10 full size toy, noveliy, 
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MAKE ‘assembling oa profab- 
cated plastic kits. Semple Rit S0c 
aisle (sree Ranees, Box 156, Station 
‘Butta 
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NO current, 100,000 types, sizes, ste 


“CONVERT roar coal heater to OH eusly. 
Biaeprints 8.00. 0. eu 
anall'Rve, Nesport News, Viewinia 


CONCRETE Block Homes. 2¢ pase book 
Tet: drawings ‘and instructions how 
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‘BUILD Powers! compact 
Digerent principle. Plans, $200. Chas, 
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Annual Report 
—to YOU! 


C IS JUST a year since this page 
was started. I told you, then: 
“My job as editor is to act as your 
agent with all the writers, research- 
ers, photographers, and artists it 
takes to give you what you want 
in this magazine about science and 
the citizen.” 

All of those whose names are 
flags at the masthead on the con- 
tents page will tell you that I con- 
sider the editor to be, actually, the 
“head reader.” And sometimes 
they don’t like my working in your 
capacity. 

‘As head reader I am perfectly 
willing to stick my neck way out 
and say, “I like this; I don’t like 
that.” As head reader—your pre- 
reader—I have felt perfectly free 
to ask for a lot of things which are 
not so easy to do. 

Among the first requests, in this 
past year, was the elimination of 
what are called “runovers”—those 
“continued on page so-and-so’s” 
which make you choose between 
continuing the story and continu- 
ing the magazine. And which also, 
I might add professionally, serve as 
a handy can for literary garbage. 

‘That sounds easy, doesn’t it? But 
it meant work planning a story in 
terms of total words and pictures— 
and, most important, its worth to 
you. It also meant the production 
of fresh, additional, and interesting 
material for those back columns. 

Another thing I asked for, my 
own eyes being none too good, was 


HOWE 


Waa 


bigger type which would be easier 
to read. This on the basis that most 
of you, my associate readers, were 
either on the poor-eye side like me, 
or had fresh, young eyes which 
should be saved. And don’t think 
this was easy—it meant cutting 
stories an extra nine percent! 

Probably you haven't been con- 
scious of such obvious things as 
page numbers on every page—but 
many a magazine which “bleeds” 
pictures clear out to the cut edge 
drops them out. This meant plan- 
ning ahead the position of any 
article with big bleed pictures. 

T hope you like the new “tags” 
for quick identification of the de- 
partments, and the expanded table 
of contents. 

‘Also, hope you like the “cover 
stories” which don’t leave you in 
midair with just a sensational pic- 
ture, but try to you a well- 
rounded view of an important and 
interesting subject. My mail and 
your answers to our monthly ques- 
tionnaire seem to indicate your 
appetite for steak on the plate as 
well as on the menu. 

Finally, I would like to tell you 
a litle of what you should not be 
conscious of at all, but which I, as 
head reader, think is the most im- 
portant thing in PSM. That is 
readability. 

This word readability includes, 
y language, the ease with 
SehiSliyoli tant enone ea tata 
magazine. Pictures,and headlines 
as easy to see as the hands on 
your watch. Layouts which neith- 
er dazzle nor dull the eye. Text 
written for reading. 

These last are the invisible im- 
provements your staff is constantly 


trying to make. 


ave 


‘STEVENSON 


ROUSE 


‘SWEENEY 


SAMUELS. 


Tas ingenious device is a rocket-driven 
projectile about 16 feet long and a foot in 
diameter. Developed by the Army Ordnance 
Department, it is used by the Signal Corps to 
obtain accurate data on weather conditions 30 
to 50 miles up in the ionosphere—far beyond the 
range of aircraft observation or radiosonde. 

The projectile is powered to reach 
altitudes as high as 250,000 feet. There it 
releases parachutes and equipment capable 
of recording temperature, baroni:.ric pres- 
sure, humidity, electrical conductivity and 
other characteristics while dropping slowly 
to earth. 

Long-range weather forecasting is only 
one of the fascinating fields of research being 
explored in the new Regular Army. The place 

for keen young men, eager 
for experience in such 
promising careers as Ad- 
HOW. THE vanced Electronics, Radar, 
Nuclear Energy, Jet Pro- 
pulsion and Supersonic 
WEATHER — *icntishoreinthe front 


line of scientific advance. 
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tunity of a lifetime! Get full details at your 

nearest U. S. Army Recruiting Station. 
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LN ‘book, has been gathered the most useful, 
complete and authoritative fund of information 
on science ever published. 
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put the great world of science and invention right at your 
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at home, you can gain the broad scientific education that is 
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of the opportunities offered by this exciting Technical 
Age. vere is the key to the practical knowledge you need in. 
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Au of us can't be geniuses. But 
any ordinarily talented mortal can 
bea success—and that’s more than 
some geniuses are, 

Now, as in Aisop’s time, the 
race doesn’t always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn’t 
improved his talents, 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspon- 
dence Schools can’t make you into 
a genius. For more than 50 years, 
however, I. C.S. has been help- 
ing its students to become 
trained, successful leaders 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don’t be like the un- 
= successful genius who wastes his 
life in dreaming of what he intends 
to do, Act now! 
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News in Electronics. ’ 
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Voice of Science... 
Letters 
Modern 
Auto Ideas. 
Auto Hints. eee 
New Tools Bp acremratereceapsecniensy ASD) 
What's Your Ingenuity Quotient? 3 
Keeping the Home Shipshape...0c.:1.-162 
Photo Teas ...rernninnnee 
Home Experiments. : 
For Easier Farming 
Editorial Memo... 


WHY MUST A BATTERY BE RECHARGED ? 


“Why the Reservoir Runs Dry” 


Water Pump 
(Operated Intermittently) 


WATER RESERVOIR 


If you take out more than you 


put in, the tank will cun dry. 


“Why the Battery Runs Down” 


Car Generator 
(Operated Intermittently) 


ELECTRICAL RESERVOIR Starter 


If you take out more than you put 


Lights Heater Radio 


jorn 


in, the battery will run down, 


An automobile battery stores 
energy, which is constantly being drained 
by starting, lighting, and supplying cur- 
rent for other purposes. This energy must 
be restored; otherwise, like water in a 
tank, it eventually is exhausted. 


But, unlike refilling a tank, the battery 
system on an automobile is automatic. 
‘When a car is in average use, the battery is 
kept at or near full 
charge; if the car is 
driven less than the nor- 
mal minimum, charg- 
ing is insufficient and 
the battery “runs down.” 


See that your battery is 
kept properly charged. 


“WHEN IT’S AN EXIDE YOU START” 


Exide 


Check every two weeks to see if water is 
needed. If water is required more often, 
the amount of charging is too great; if too 
little water is required and the hydrometer 
reading shows below 1.225, the battery is 
charging too little. Any Exide Dealer will 
be glad to show you how to get the best 
service from your battery. 


Would you like to know more about bat- 
teries? The complete 
story is told in a book- 
let, "THE STORAGE 
BATTERY, Its Funda- 
mentals, Use and 
Maintenance.” Mail a 
postal card today for a 
FREE copy. 


BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


He's talkin g ba 


Ever hear of the Optiphone? It’s an 
ingenious device for telephone communication 
over a light-beam. The U. S. Army Signal 
Corps developed and improved it for military 
use, 


With a daytime range of seven miles, the 
Optiphone has certain advantages over radio. 
Its path is so narrow that messages are almost 
wholly safe from interception. At night the 
beam is made invisible by infra-red filters. 

The device has definite possibilities for 
civilian use, such as short-range communica- 
tion on construction jobs, and temporary 
replacement of broken telephone lines during 
floods «r other catastrophes. 

New discoveries and inventions are con- 
stantly being developed in the peacetime 
Regular Army. Its research covers almost the 
whole range of modern science. For intelli- 
gent young men, eager to share in advances 
that will benefit all humanity, there’s no finer 
place to get experience than in the Army. 
Radar and Electronics, Nuclear Energy, Jet 
Propulsion and Supersonic Flight are just a 
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few of the fields which offer promising careers 
to qualified young men, 

There’s good pay while learning; food, 
clothing, shelter and medical care provided; 
liberal leave, educational and retirement bene- 
fits. And ona 3-year enlistment you can choose 
your branch of service among those which 
have openings, and you'll be among the first 
chosen for the Army’s splendid training 
schools. Ask for full details at your nearest 
U.S. Army Recruiting Station. 


YOUR REGULAR ARMY 
SERVES THE NATION AND MANKIND 
IN WAR AND PEACE 
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MONTHLY. 


Must Science Have Iron Curtains? 


“ (OMPARTMENTALIZATION” is just 

a twenty-letter dirty word to true 
scientists. It stands for the separate, and 
usually secret, pursuit of the same knowl- 
edge by different groups. During the war 
it became an iron curtain which cut off the 
glow of ideas as effectively as any other 
boiler-plate drapery. 

Take what went on in two tight-guarded 
buildings in Cambridge, Massachusetts. In 
the Radiation Laboratories at the Institute 
of Technology, one chain gang of scientists 
worked around the clock on radar. Up river, 
in the Radio Research Laboratory at Har- 
vard, another chain gang worried away at 
counter-radar. Both did magnificent work. 
But, working apart, they must have wasted 


many a day and dollar doing some of the 
same things. 

Many a sincere scientist can confess to- 
day that there were too many teams solving’ 
the same problems; that too many related 
problems had to be solved separately. It 
was a joke at the counter-radar labs that 
a foreign spy had a better chance of getting 
in than a brother scientist from the radar 
labs. It was a costly joke because time is 
the costliest ingredient. 

Research is slowed by secrecy. True se- 
y lies in speed. Speed of search and ap- 
mn made possible not only by heavy 
ys of men and money, but by the quick 
and constant flow of information. 


Rina Githzces 


ear 1 


Ll the most femeus name tu Glamour Pholegrafpihy 


MURRAY KORMAN 


‘Show you how to crash th: 
with this 
secrets of glamour photography. Wt 
fool proof! And it’s easy! 


Te tel of Glamour Phelegrophy 


A complete easriolellow counsel © 
War's oat fo of the “iid” secrets 
‘Murry Kermon tall your 


0 pose your wees. how te 
orronge their shoulders, legs, hood 
‘hot pose is best for wach sobe 


1 How to glamerive your composition 
‘ond beut bechgrovads for och 


© How to onolyze your wbiecn 


thew to pick out thelr good olan © How to select best camara ongles 


Billy Boge 
You Fee Can Fake Ravishing Pictures Like This t 


When Murray Karman shows hew — it's sony! 
SATISFACTION GUARANTEED! Murray Korman bocks tht course with his oot 
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Taney Folentae Pat Fornell 


Hoven’ you always wished you, tao, could tobe glomaur porta intood 
st ordinary snopuhoh? “The Art of Olamout Photogrophy” ls your mogie 
tay to toting pictres os lvely os the best profenioncls fobs! 


For Amateurs or Professionals 


‘Act now. Send no money! 
Don't hem ond hew about this. Fil in ond meil coupon below, Compe! 
‘evra wil be sent you by rtarn mail You imply poy postmen $10.0 plus 
ow cents postoge. Or send $10.00 bil, check or money order and Murr 
Kermen poy pevtope 

‘This i the “Break you've been weiting for” $0 mail coupon today ond 
tobe edvantoge of Murray Harmon's sensational offer el 12 glomout 
Photon absolutely FREE with complate cour if you oe} aulelly 


MURRAY KORMAN — Dept 
675 Filth Avenue, New York, NY 
Dror Mr. Kerman 
Send ‘me by return moil your sentotional new compete 
cour, “The Ad of Glamour Photegrephy.” et the 
price of $10.00, And in addition absolutely tes, you will also 
fend me 12 glamour ports of the world's most beautiful 
Please send complete course plus 12 glamour portraits 
€.010.| wll pay postmen $10.00 plus fow cents postage, 
wont to save postage. Sead coniplate courte plus 
{2 glomour portrats pre-poid! Encloved is $1000, 
heck oscnnbill 


_money order 


Addrese ata 
city 


Lintner 
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KEYS TO OPPORTUNITY 
for Men and Women 


They have helped over a million toward their 
ambition... THEY CAN HELP YOU! 


The great barrier to realizing ambition is 
the question “HOW?” 

_ For the past 39 years more than a mil- 
lion ambitious men and women have found 
the “HOW” to greater success in business 
in one of the free 48-page books illustrated 
above. 

These books are more than catalogues— 
they give you the facts about the field of 
your choice, tell you of the opportunities 
in that field, its demands, and how our 
training fits you for the field. They'll an- 
swer questions that may have bothered 
you. 

We have perfected Home-Study Train- 
ing—made it interesting and practical 
through the problem method. You train 
under specialists, men who have achieved 
success in their chosen field—you study 
principles and solve problems without any 
loss of time, pay or interference with your 
present job. 

Our training is tried and proven—and 
what vou study at home you can use on 
the job right away. Perhaps right in your 
own company there is a great opportunity 
to advance—to get an executive job with 
the prestige and money that go with such 
advancement. 

e way to success is not magic. It re- 
quires study, and you will have to be will- 
ing to work earnestly—thoroughly. 


But wouldn't it be worth your while to 
trade some of your leisure over a com- 
paratively briet period for a bigger job 
and more money? 

Why not be somebody in the business 
world—why be satisfied to go through life 
in a small job at small pay when the way 
to success is clearly marked. The years are 
going by very fast—and it’s high time you 
did something concrete about your future. 

The coupon below will bring you com- 
plete information about the field of your 
choice. SEND IT TODAY. Don’t delay— 
it can be the turning point in your career 
to a better job and more money, 


-G. |. APPROVED--- 


LASALLE Extension University 
a Correspondence Institution 
Dept. 283-R Chicago 5, Ill. 


I want to better my position—make more money. 
Send me your free booklet on the field I’ hav 
checked below. 


Higher Accountancy (Traffic Management 
OIndustrial Management ( Foremanship 

CD Executive Management [] Law L. L. B. Degree 
Name Ag 
Present Position. 


City, Zone and State. 
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J. E. SMITH, President 
National Radio Institu:e 


Sess | Soctme without capital 


VETERANS: 


You can get this train- 
ing right in your own 
Bill. 
Mail coupon for full 
details. 


home under G.I. 


Trained These Men 


$80 A Month In Spare Time 
ey pete te oe 
Prana! me oh ae 


{o'the eficient train 
Ing P'tecetved from your Course. 


Patho A" GWib eT ab, Newrle 
Fixing Radios Profitable Hobby 
doing Radio work in my spare 


ty ae 
Abies "Eiko, 


Fi 
N. 


MY COURSE INCLUDES 


TELEVISION 
ELECTRONICS 


FREQUENCY MODULATION 


WD Setence 


> BE YOUR 


/ will show you how to start 
@ Rado Service Business 


SAMPLE LESSON FREE 07:7" 
—_ 


Do you want a good-pay job in Radio—or your own 
money-making Radio Shop? Mail Coupon for a 
FREE Sample Lesson and my FREE 64-page book, 
“How to be a Success in RADIO—Television, Hlec- 
tronics.” See how N.R.I. gives you practical Radio 
experience at home— building, testing, repairing 
Radios with BIG KITS OF PARTS I send! 


Mony Beginners Soon Make Good Extra Money 

in Spare Time While Learning 
The day you enroll I start sending EXTRA MONEY JOB 
SHEETS. You LEARN Radio principles from my easy-to- 
grasp, illustrated lessons—PRACTICE what you learn with 
parts I send—USE your knowledge to make EXTRA money 
fixing neighbors’ Radios in spare time while still learning! 
From here it's a short step to your own full-time Radio 
Shop or a good Radio job’ 


Future for Trained Men is Bri; 

Ri Television, Electronic: 
It’s probably easier to get started in Radio now than ever 
before because the Radio Repair business is booming. 
‘Trained Radio Technicians also find profitable opportunities 
in Police, Aviation, Marine Radio, Broadcasting, Radio 
Manufacturing, Pubiic Address work, Think of even greater 
opportunities as Television and Electronics become available 
to the public! 


Find Out What N. R.'I. Can Do For You 

Mail Coupon for Sample Lesson and my 64-page book. Read 
the details about my Course, Read letters from men I 
trained, telling what they are doing, earning. See how 
quickly, easily you can get started. No obligation! Just 
MAIL COUPON NOW in an envelope or paste it on a penny 
postal. J. E, SMITH, President, Dept. 7BP3, National Radio 
Institute, Pioneer Home Study Radio School, Washington 
9, D.C. 


Our 33rd Year of Training Men for Success in Radio 


A TESTED WAY 


LEARN RADIO BY PRACTICING IN SPARE TIME 


with Big Kits of Radio Parts | Send You! 


| 


AND 64-PAGE BOOK 


SAMPLE LESSON _, MAIL COUPON FOR FREE LESSON : 


FREE 


h 


70 GOOD PAY 


FEB. 
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---1S MIND POWER REAL? 


Have you READ volumes on the power of 
thought? Perhaps you have listened to 
lengthy theoretical addresses on the forces 
of mind, You may have wondered if these 
same writers and lecturers on mind power 
know how to use it. How many mountains 
of personal obstacles— everyday trials and 
tribulations—have shey moved? What are 
these subtle principles whereby man can 
skillfully remove the barriers that impede 
his progress? How can you displace the ob- 
structions and hindrances to your goal...che 
mountains in your life? Can practical infor- 
mation about inner power be reduced to 
mere words...words for public dissemina- 
tion? Or, is there a secret method especially 
and uniquely preserved for the worthy 
seeker...practicable only under ideal circum- 
stances? If so, who has the secre method? 
‘Where can it be found? 


The 


Investigate the Rosicrucians (Nor a religion), the 
oldest practical pholosophical fraternity on earth. 
See if they cannot show you a method for artain- 
ment such as you may nothave dreamed. Thousands 
of men and women today are enjoying mental mas- 
tery...realization of ideals...the attainment of their 
objectives. They know the secret methods for con- 
verting mountains of personal problems into green 
valleys of achievement. 


ACCEPT THIS OFFER 


Ass book, The Mastery of Life, is yours for the ask 
ing. It explains how easily you may enter upon the 
path of attainment, Fill in and send coupon today! 


SCRIBE M.H.8. 
THE ROSICRUCIANS (AMOR) 
San Jose, California 

Please send me the book, The Maitery of Life, 
shiek sapigias how T iy lea to'ste So? 
Ecuities and power of mind. 


es 


Address —E 


ROSIC RU C IAN Ss (AMORC) San Jose, California 


POPULAR 


12 science 


GIVE ME a skinny, pepless, second-rate body 

snd I'l cram It so full of handsome, bule- 
tng new muscle that your friends will grow bug~ 
eyed! .. . I'll wake up that sleeping energy of 
yours ‘and make It hum like a high-powered 
motor! Man, you'll feet and took different! 
You'll begin to LIVE 


‘weakling, Weil 

wade fun ‘if me behind my back. 
Sovered my marvelous new muscle-building ayskem-—" Dynamic 
Tension" And (e turned me into such a complete specimen 
Of "MANHOOD. that today I hold ‘the title “THE WORLD'S 
MoSt PERFECTLY DEVELOPED MAN" 

That's how I traded in my “bag of bones" for a barrel of 
‘muscle! And T feit-s0 much better. so much on top 


YOU. woulda’t, bette 
ot 


‘ : . ‘MAIL COUPON 
coat eer penile egnipa 

wee tl Ai Peres ae me 
RESULTS! — FREE BOOK 


“Dynamic Tenens the easy. NATURAL method you can 
FES EACH DAY—while Your scrawny shoulder muscles begin 


fovawell Hippie." those spindly arms and logs at pee 
Braue’ and vour whole body starts to feel “alfve,™ tall of CHARLES ATLAS, 


115 East 23rd St, 


Feee sel ue mote azar owe Sete 
ir ahecnee 
YOU! Address: CHARLES ATLAS, Dept. 12. 115 East 23rd heck bee Benton 56 fee BOM 4 


Zone Xo. 
2 TARGA. State... ee ee 
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SPRAYBERRY 
RADIO TRAINING 
GIVES YOU 


8 Bic KITS OF RADIO EQUIPMENT 
PP COMPLETE 6 TUBE wertropvne RECEIVER 
\ LEARN 

My api SERVICING 


INTENSIVE “ghOP-BENCH” PRACTICE 


THROUGH 


YOU DO EXPERIMENTS, } | 
CONSTRUCTION, 
TROUBLE-SHOOTING 


HERE’S THE LATEST, SI 
TRAIN at HOME for a GOOD LIVING 
RADIO-ELECTRONICS & TELEVISIO! 


ad 


SEND FOR THESE 
__, FREE BOOKS 
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INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or | 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, | 
every inventor with a valuable invention should take | 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be | 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent | 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. | 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


Patents woh 's Date Nationa! Bide, Washington 5, D.C. 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-8 District National Building + Washington 5, D.C. 
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PYROIL an oid trend | = 
fnyour NEWCAR! 


Automobiles get old first inside. Metal to 
metal contact. of piston and cylinder 
means wear... corrosion . . . deteriora: 
tion, Pyroil gives oil the quality of ad- 
hering to cylinder walls . . . of providing 
constant Lubrication co prevent metal to 
metal contact and wear. Pyroil makes 
starting easier and reduces battery drain. 
Whether you are the proud owner of a 
new car or still driving a pre-war model 
+. you will get added miles by adding 
Pyroil. Ask your gas station attendant. 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, 
Aircraft Pyroil A for gasoline, 
Manufactured and Guaranteed by Pyroil 
Company, 198 Main Street, La Crosse, 
Wisconsin. 


1. be Crosse, Wisconsin 
to last and run properly. Please tell me 


more about Pyroil and haw it eam aécomplish this for me. 


— es ee 


Jerry, the talking de 
entertaining hospitalized 
veterans, by courtesy of 
the PYROIL Company. 
Picture of Jerry, sent on 
request. 
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JATO in Reverse 
Si 


In the progress that aviation has made, 
it has fallen short in one step: slowing down 
a plane once it has touched the ground, es- 
pecially in an emergency » One method 
I would like to suggest, in which I have 
failed to observe an experimenting, is utiliz- 
ing the braking effect of rockets to retard 
forward motion. .. « 


W. G. Dixon 
Phoenix, Ariz, 


Reader Dixon's suggestion has been 
echoed by an engineer attending the Ameri- 
can Rocket Society convention, so experi- 
ments may follow soon. 


Dreamboat’'s Runway 


Your article on the Dreamboat states that 
by building a 100-foot section of runway, 
they linked the } Rodgers Field 
and the Army Id. A pal of 
mine who was stationed there contends this 
is not possible since the two runways are 
parallel. 


Ross E. Roacn 
Grand Island, Neb. 


The runways themselves are parallel, but 
the fields were joined by connecting the 
runway of one with a wide taxiway on the 
other to make a continuous take-off strip. 


Dreamboat's Green Light 
Sir: 

In your December article on the flight 
of the Pacusan Dreamboat, Col. Irvine men- 
tions seeing a green cast over the rising 
Arctic sun, which he attributed to the pris- 
matic effect of ice crystals. The “green ray,” 
as this curious coloring is called, can be 
seen at sunset or sunrise when the sun’s 
rim is just above the horizon. . . . The colors 
in the sun’s spectrum are refracted in the 


INVENTORS. 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U. S. Patent Office advises— 
unless an inventor is familiar with such matters—that he 
employ a competent registered attorney, as the value of 
patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is regis- 
tered to practice before the U. S. Patent Office. Additionally, 
it maintains a staff of attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 

If an inventor believes he has an invention, a search of 
the most pertinent prior U. S. patents should be made and a 
report obtained relative to its patentability. Where such 
report indicates that the invention appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
142] VICTOR BUILDING, WASHINGTON 1, D. C. 
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McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1421 Victor Building, Washington 1, D. C. 


Send me further particulars as to patent protection and procedure ond “Invention Record” 
form at once. I understand that this request does not obligate me. 
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Wyo date 
and novele 
Zines." Darrell Jorda: 


Friendship, New York. 


Why Can’t 
You Write? 


It’s much simpler than you think! 
S°, many people with the “germ” of writing in 

‘them simply can't get started. They suffer 
from inertia. Or they set up imaginary barriers 
to taking the first st 


to'20 national maga- 


P.O. Box 279, 


Sountiess articies on business al 
Hobbies, travel, shop crafts, local, club 


The Practical Method 


Newspaper work demonstrates that the way to learn to 
wilig’le'By' writing! “Newspaper ‘copy. desk editors waste 
To'time_on theories or ancient. classics. ‘The fers Is the 
Beings "very copy. ‘cub’ goes through the course of pracy 
Heat crlticlam=se” training “that turns out" more successful 
fithors than anyother exper 

‘Tuat Is why Newspaper, inmitate of America bases ite 


to clarify your own 
‘soon ‘becomes 


approved 
Have You Natural Ability? 


‘Our Writing Aptitude Test will re- 
veal whether or not you have “natural 
(alent for writing. Tt will analyze your 

Fa. of observation. your, imagina- 
fon and dramatic instinct. ‘You'll en- 
Joy taking this. test ‘There sno cost 
or obligation. Simply mall. the ‘coupon 
Below, ‘today. Newspaper Institute of 
‘America, One Park Avenue, New York 
16.'N. ¥. (Founded 1925) 


for 
Veterans’ 


Training 


‘Send me, without cost or obligation. your 

Wriling siptitede Test and farther informa 
Yon about writing for proft as. promised in 
Popular Science, February” 
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Mra) 
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following order: violet, blue. green, yellow, 
orange and red. The rising sun's crescent 
would be visible first in violet and blue, but 
the eye is insensitive to these colors. Green, 
however, affects the eye strongly. . . . Hence 
we see the sun first in green if the air is 
transparent enough and the horizon low 
enough for a pronounced refraction. The 
crew of the Dreamboat had perfect condi- 
tions for observing this rare phenomenon 
20,000 feet in the Arctic air. 

The weather forecasts for the flight were 
issued from this AAF Main Weather Cen- 
tral; the problem of preparing forecasts for 
the 10,000-mile route through the world’s 

| worst weather zones would make quite a 
story in itself. 


Avsent D, ANDERSON 
Air Weather Service 
Washington, D. C. 


PSM feels there is also quite a story in 
the preparation of “over-the-top” routes for 
commercial air lines. See page 76. 


Set Right on Racers 


Sir: 

Just read your December article on midg- 
et racers and wish to point out a common 
mistake. No. 4 in the illustration on page 
134 is not an oil pump; it provides air 
pressure to force gas from tank to car- 
buretors. 

Norsert M. Puttson 


Philadelphia, Pa. 


PSM regretfully admits the error, blushes 
for its being a “common” one. 


Day After Tomorrow? 


Sir: 

Your November issue illustrates “Tomor- 
row’s Gas Station.” It is all very good ex- 
cept that you show a man pumping gas in 
the same old way—holding the hose and 
waiting for the tank to fill (and perhaps run 
over.) It would not seem too much to ex- 
pect “tomorrow” to have an automatic shut- 
off on the gas hose nozzle. As a matter of 
fact, there is a gas station in Darien, Conn., 
equipped with home-made valves that shut 
off the fow when a car's tank is full. 

Hesry F. Rossixs 


New York, N. Y. 


ELECTRONIC CIRCUIT TE; 
2 students use of 


RIGHT HERE in the SHOPS of COYNE —in a Few Weeks 


ING — Instr 
jathode Ray 


‘show- 
‘Ducilloscope. 


Student Finance Plan 


We train you on real Radio, Television 
and Sound equipment RIGHT HERE 
IN THE COYNE SHOPS IN 
CHICAGO. Necessary theory is given 
ina practical way by practical lectures, 
blackboard illustrations and equipment 
demonstrations. Whether or not you 
have had Radio experience you need 
Coyne all-around Radio Electronics 
‘training. Many of our students had no 
previous experience. Others had expe- 
Fience in one or two branches but real 
ized they needed all-around train- 
ing for better jobsandadvancement. 


EARN WHILE LEARNING 


If you need part-time work to help pay 
living expenses while at school, we will 
help you get it. Coyne graduates also 
receive a Life Membership with Life- 
time Employment 


MEN WITH PHYSICAL DIS- 
ABILITIES—whether due to war of 
other causee—we also have facilities for 
you. Check coupon for particulars 
hysical disability of 


COYN 


PREPARE FOR 
JOBS LIKE THESE 


Radio Servicing 
‘Radio Sales 
Radio Manufacturing 


Electric Refrigeration 
Now Included 

‘This training included 

to help you get ready 

for the better jobs in 
(thls great eld 


VETERANS | 


Founded 1899 


ELECTRICAL SCHOOL 
RADIO-ELECTRONICS DIV. 


500 So. Paulina Street Dept.27-4H CHICAGO 12, ILLINOIS 


RADIO TESTING AND SERVICING—Students loara- 
ing to locate troubles with modern fadio analyzers, 


one that 
offers STEADY WORK 
with a REAL FUTURE 


yporunyties 


fed 
fe 


men are meeded 
‘eeded in'the Years 
Opportunities for the 
Radio Trained Man 
Prepare for Jobe an assembler, inspector 


nd tent meervice and ine 
te. 


{alls om how we'll ‘most of your 
Eultion,..facts on how we help you "Bara 
While Learning’, -(nformation on FREE 


EMPLOVMENT SERV. 
ICE FOR LIFE... and 


Scodiog for thet nteresting 
ree book can be your first 


ldation. Nowsless 
sails otipon today. 


BW COOKE Dir, Radle-Riecsroa 
eLbuERiGaL SCHOOL 
en Bee Ba 


Send 1 Bullet 
‘physical disability details, 


NAME. 


ADDRESS. 


cry 


POLICIES 


AUDITS 


PLANS FOR 
FINANCING 


Become an 
rt Accountant 


‘The Profession That Pays 

‘The demand for skilled accountants—men who 
rally know their business—is increasing. 
jational and state legislation is requiring of 
business —both big and emall—much more in matters 
plating to Auditing, Cost Accounting, Business Law. 
jon, Management, Finance. Men who prove 

Ge qualidcations fn this important fekd are peo- 
Moted to, responsible executive. positions given. an 
‘pportunity to earn real salarien: The range ts from 
$8}000 to $10,000 year, even to higher income Sgures. 


Send for Free Book— 
Accountancy, the Profession That Pays’ 
Tet the other fellow walk away with the better 


Why 
jo en aim ror own, howe you may et 
5 Tora len 1d ature i this prositable, grow 


oie ‘of bookkeeping unnecessary. Our free 
pook'on nedeuntancy fully explains how we rn yo 
from ground up, or according to your individual needs. 
Low cost; easy term. 

“The facts about the new LaSalle training In. Ae- 
gountaney and the opportunities in iy prot 
fiahie'felg'are clearly outlined in a 4S-paae book 
‘which LaSalle will seud you free. 

"rahe man fn earnest fo grt ahead will nd this 


Don amos ‘profitable ard to. progrem. if you 
ave the urge and the will to increase your income, 
lp and mail 


tira 
LASALLE EXTENSION UNIVERSITY 
1 ContusrONDENGH INSTITUTION 
‘Dept. 203-08, 417 Se. Dearhore St, Chien 
ae ee se 
saunas renee a 
gle fees 
Bucy see ere 
isthe 
OHigherAccountancy 
ry portunitiags 
fie, adele Oraertaias 
Eee oe 
Sees nmegemest Deer Dares of LL 
Smee | Sirona 
cam” Secrreeaes 
eiesas eter 


ement Expert Bookkeeping 
Dgtencrypy (Machine ICP. A. Coaching 
Shorthand) 


‘Name. 


Present Position. 


POPULAR 
SCIENCE 


STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 

larger earnings. and are bisier successes in business and 

Buble lite, ‘Opportunities NOW greater than ever betore, 
nd for our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy: Edueation: Letters: Public Health: 
Medical Jurisprudence: Psychology Sociology: Phy 
Chemistry: Plastics: Geology: Political Science’ ‘Theolony 
Business and Commerce: Accounting; Mathematics; Sta- 
tisties: Agriculture, 


ENGINEERING 


Courses tn Electrical, Civil, Mechanical, Drafting, Archi- 
fectural. Steam, Aeronautleal, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel,” Automo- 
bile, “Refrigeration, and" Air Conditioning Engineering. 


MATHEMATICS 


REFRIGERATION aud 
AIR Ci ONDI LL TIONING 


reiy with rable pay knowlege, Uslgoe ome 
nowledee, 

soar nctoal practice plan. “Train now orser: 

‘icing and installing jobs ot busines of our own, 

Get The Facts FREE Now! Write Today! 

270%, UTILITIES ENGINEERING INSTITUTE 

onder G.iBill 1314W, Belden Ave,,Dept. 372,Chicago 14,Uik. 


SHORTHAND in 


Weeks at Home 


Famous Soeedwriting system. No slans or symbole 
learn uy to write and iranucribe 
100,000 ‘taught. by 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 

TUALS ARE USED THE WORLD OVER 
Send ‘or free catalog of books and rituals for Masons, 
Oda Fellows. Knights of Pythias. Knights of Columbus, ete 
EZRA A. COOK, Publisher, P. ©. 796, RF Chicago 90, Ill, 


ADVICE 


for the 


INVENTOR 


The U.S. Patent Office adv: 
familiar with such matters, to employ a competent, regis- 


s the inventor, unless he is 


tered patent attorney since the value of a patent depends 
largely upon the skillful preparation of the specifications 


and claims set forth in his application. 


PRELIMINARY STEPS toward PATENT PROTECTION 


The Evidence of Invention form mentioned ary search at the U.S. Patent 
below is offered as a convenience to the among previously granted U.S. 
inventor in making his disclosure of inven- Patents for similar types of invention. A 


tion, The inventor should date and sign 
his disclosure and have 
two or more persons who are capable of 
understanding his inventi 
ure should then be mailed together with 
the inventor's autho: 


report is then prepared on the probable 
patentabi invention and a recom- 
mendation made as to the further course 
he should take in regard to his invention, 
provided that the patentability report i 
dicates possible patentability. 


it witnessed by 


n. The disclos- 


ation to conduct a 


Victor J. EVANS & CO., has a staff of experienced, registered 
patent attorneys available to represent inventors in the prepara- 
tion and prosecution of their cases before the Patent Office. 
The coupon below is suggested as a convenience to the inventor 
in startiag action on vention, 


REGISTERED PATENT ATTORNEY 
Merlin Building, Washington 6, D.C. 
DETAILED PATENT INFORMATION TOGETHER WITH CONVENIENT “EVIDENCE 


PATENTS 


Name. 
Address 
City and State. 


FEB 


BUILD a TELEVISION SET 


F you are unable to leave home 
to go to a resident school, 
N.Y.T.L of N.J. can supply you with 
parts to build a television chassis in 
your own home, You will be sup- 
plied with the 
same instructions 
and directions 
with which the 
school’s resident 
students are 
equipped, when 
they reach the 
stage in their 
training that calls 
for television set 
construction. If 
you already have 

sound radio 
background, with 
tw experience in 
recelvers cre available fer student study. huilding radio re- 
ceivers, you will 


Instructor dem 
onstrating ra 


You can build a direct viewing television chassis 
similar fo the one pictured above, right in your own 
home by following carefully the exact instructions 
sent to you by this famous television school, located 

POPULAR 

22 science 


Advertisement 


square in the HEART of America 
ictring aed be 

et fio get fall details. 1 Corts you noting 
to learn about his big opportunity. = 


To stimulate its radio and television training programs, 
this famous resident radio and television school is offering men 
terested in television this unusual opportunity. 


be surprised to find how much you 
can learn about television by build- 
ing this set. 

N.Y.T.L of N.J. is one of Ameri~ 
ca’s leading resident schools for men 
seeking dependable, thorough, up-to- 
the-minute training in the various 
fields of radio and television. 

The schooling offered by N.Y.T.I. 
of N.J. is particularly useful to 
those who recognize the high-eai 
ing possibilities of technical train 
ing in radio and television and are 
willing to tackle the class and labo- 
ratory work offered, regardless of 
their previous education. 

No high-school diplomas are 
needed for entrance. But N.Y.T.I. of 
N.J. requires that a student be earn- 
est, sincere and radio-minded, St 
dents without proper mathematic 
backgrounds are taught the radio 
and television mathematics they 


jelevision manu- 
try. Mail the coupon 


casting indust 


RIGHT in YOUR OWN HOME! 


need. Several students with only grammar school 
educations have successfully completed advanced 
technical television courses. Instructor demonstrating 


A considerable number of out-of-state students ton with study of spac 
attend the school because of its excellent, practi- systems used in projection 
cal type of radio and television courses, so difficult SEES ee aemieeonteers 
to get anywhere else in the world today. Living 

quarters are obtainable by single students. 


You Put Into Practice Everything 
You Learn 


Students at N.Y.T.I. of N.J. particularly like 
the way the school puts into practice what it 
teaches. You may actually build a 17-tube tele- 
vision chassis, You also help build as many as 7 
radio receivers of different types, a total of 75 
electronic educational devices. Class study and 
laboratory study, in the proper combination, in- 
crease interest—and your hands get as smart as 
your head, 

A.17-tube, experimental, television chassis may 
be built by all resident students of telev 
may ‘be kept as their own property, i 
choos: 


Located in the Heart of the 
Electronic Industry 


The New York Technical Institute of New 
Jersey is in Newark, N. J., just across the river 
from New York City (only 20 minutes from 
Broadway by subway or train). The school is 
located in the heart of America’s great radio and 
electronics industry. Such leading television, ra- 
dio and electronics manufacturers as R.C.A. 
Western Electric, Du Mont, Federal and Edison 
are nearby. This means that the school offers 
numerous advantages, as it is in touch with the 
most recent developments in radio and television. 


Highly qualified television and radio instruc- 
tors are here in abundance. Equipment is easier 
to get. Television students are offered exceptional 
advantages in this great electronic center, 


Coupon Brings Full Information -- FREE 


The school issues a special Bulletin which il- 
lustrates and describes its truly excep- 
tional facilities and equipment. This Bulle- po eee 
tin also describes classes that may be at 1 


Sieadrd eboraory peat patent 
Sniper tena! gator cet 
receivers, (You can see it at N.Y.TI. of N.J.) 


tended, housing conditions, costs, hours, I fey" york Fechnlcal Institute of New Jersey, Dept. 32, 
etc. If you are interested in Television pase s : sents 1 
you will want to read this Bulletin. You | acising the ident soul '& the New Yor'Termneat initio ef 
can have it free, merely by mailing the eou- 37 In ia ele each ea 
pon at right. atin tee i a 

‘The school will also be happy to send you | Sace*chatsis H Feue"ath, pulet® information about bullding « tele- 
complete information about the television [0 Check here it you are a War Veteran. 1 
kits and directions which are now available J I 
to you if you desire to build your own tele- y xase re 
vision chassis at home. ! 

‘Just fill out the coupon at right and mail ! jones 1 
it NOW to: New York Technical Institute 1 I 
of New Jersey, Dept. 82,158 Market Street, | erry 1 


Newark, N. J. eS 
Advertisement 


—— Valuable BOOK 


“€ 


BERE 


Shop Prints a 
rams is YOURS — absolutely FREE. 
‘his book is chuck full'of valuable charts, 


5 to | Satisfaction 
GUARANTEE 


and using wiring shop Ri 
‘op prints are full sive 8 

‘With full explanatory information. Here's 
all youhave todo to get this irée book: 


Beever Up] Bie a4 es et meat 


nset of books written for the “beginner” oF 
ove to yet shen 
in of Ths 


SEND NO MONEY Bee ea orto 


B cap mean toy Neerasrrvit 
Examinntion. 1 ne Hoo Prints 
ee unaaiony 
‘Okt Nov you Dicibe to kevp THEY VOLUME 
PRACHCAL APPLIED ELECTRICITY. 
Cou jon is Not an Order 
1¢ the Books FREE 


‘OLUME SEE 
You are 


1. W. Cooke, Dir. COYNE ELECTRICAL SCHOOL. Dept. 27-R8 
S00’. PAULINA Sr., cMIcAGO 1: 
SW 7 Value COYNE AP 


FO 


Cask Lara Paes ho SS 

{C1 Gesstrk Syahitered dice aay eccmntice pcieae | 
EE aah ee Sa 

rena 

Selene 
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‘LEARN 


“_ LANDSCAPING 
ey for profit— 


he em... [ for pleas 


profitable career in landscape archi 
Thorough home-study course covers 
Boriseulture: garden design -and cone 
Suction, "Tesons, fan" Mlustraied. Beautiully 
printed. Learn tn spare time, 8-12 mont 

Sutdoor work, unlimited. opportunities, 
over world manage ‘own’ businesses, 

eure, Sst success 


Itndseapine. 


AMERICAN LANDSCAPE SCHOOL 


206 Grand Avenue ‘Des Moines, towa 


“J Tan SKINS, make up FURS 


riderniat 


le your hupting fu, We 
teach you et Home, Mount 


Birds ‘Animals, Fish 


MONEY- 
MAKING 


i CARTOONING 


Big Money for Workers 
In Home or Shop 


Ei COLORED POTTERY 


fet Nagyeiows! Solor-elanrd. Rrvat BE 


RAPID MARBLEIZING: 


make up. Write today. Dep. 0, 
Aris ., Rochester, N.Y. 


"or inter locates. almost 
ever printed. List your 


te ae wants for all books, ld oF 
‘SEARCHLIGHT BOOK CENTRE 
22 East 17th St. 


York 3, M. Ys 


Yow!\ vg AUTO REPAIR JOB 
IS TOO TOUGH FOR YOU! 


is New Short-Cut¢ 
u Time and Wory 


Whether rou do auto repairs 
either as futlstime or as parttime 
service or repair job cant 
‘sAUTOREPAIR MANUAL! 
Just look up make. model, und the 
Job in’ the streamlined tndexand 
Youre ready to lick ARY Job 


MoToR’s AUTO REPAIR MA 
Service and 
or up—on every car bullt from 1935 
re through i946, The engineer-eaitore 
‘MGTOR  Magnsine built, this self tow much 
OU by collecting and hard work it auves 
. Stain "want {0 be ‘without iif 


SEND NO MONEY 
7-Day Free Examination 
More Than 1,000 Pictures! Don't send any caah-—unless you 


with to "do-so"in order to anve 
MoToR's AUTO REPAIR MAN- ostage charge! Gimpiy ma 
VAL not only TELLS you clearly pon NOW. When. posuinan’ 
that fo do. it SHOWS vou. too! Four book: pay Ha nothin. 
Ih'orer 1,000 cut-away photos. dia make the book shew you what 
wings. 164 BIG. pages ‘or You! Uniese convineed it 
ii ‘inchesl put the complete the greatest tmesaaver and work: 
jow-how" right at your finger: saver you've ever seen-—return bOOK 
lupat T And the fabric binding i int dave, pay nothing: Mall cou 
rong. bait for Feats of day-in= a 
io wonder itis used by the U. 8. 


Same FREE 7-Day Offer Applies on 
MoToR’s TRUCK REPAIR MANUAL |! 


For mechanics, truck specialists, 
service stations, feet owners. “Cov= 
Ste EVERY job ‘on EVERY. truck 
‘Made since 1036! 1400. pletures. O14 
pages, 300,000 facts, Used by Armed 
Forces, 

All types Gasoline Engines, Die- 

Hetoelm Syatems, G: 


[DD MeToR's auro REPAIR MANUAL If O.K. T wi 
Femit si in 7 days (plus 36 delivery charge), thea #2 


Dostpaid in T days. (Foreign price, remit 

cash with order). 

[DD Meters TRUCK REPAIR MANUAL. (Described at 
Iefey if’ Of. 0 will remit 42 In 7 

monthly” for 3 ménths, plus ase delivery 

‘nal payment (48.38 in all). Otherwise T will return 

postpaid in T'days. (Foreign. remit 811 eash with order). 


J fee ese are 


Zone No, 
“if any) 


tractors, con 
iiding equipment 

Stationary. power machinery. etc 

on all parte described in Manual.) manuaisacsure high stand 

Check box in Coupon at ent. ards of repair Work. 


_—_oceupation —__ 
SAVE 3c We pay postage if you ENCLOSE full pays. 
turn-refund privilege. 


OLA | Do You Make These 
GREAT GROWING INDUSTRY, Mistakes in English? 


MANY persons say “between you and I” instead of “betwee 
aad Bad me ‘or don't know 


REFRIGERATION 222222 
AIR CONDITIONING 22 Se 


ings ay desi as 


MAKE MONEY CASTING wSic_ 
py Oe A ror ory 
2% 


aay NO 
ICE’ NEEDED. Rubber 
<Q alae for reese Maice "YOUR 


ain be auch opportunities for men 
or bunineas of het 
oF and, £O 


“How to Make Money 
With Simple Cartoons” 


ere 
EDIN WORTHWHILE JOB OR SET- 
TING UP YOUR OWN BUSINESS. 


Beenraicg st | 
a 


CARTOONISTS’ EXCHANGE 
Dept, 1442-0 Pleasent Hill, Ohio 


1 WANT TO TRAIN YOU 
Paying Job 


a THE MEAT BUSINESS 


to Teas ‘Our Home Study training and By 
Start on actual refrigeration ‘work. Piety 
A NATIONALLY KNOWN INSTITUTION satin Se it il 


WATCHES WANTED 


New Design ins in 


Modernize Your Gun! improve Your Sere! 
bee 


Positively un 
Wes 


prices, FREE, 


ERTALDG: ‘Dectoc’ Wanted 
SPORTS, INC.,(Mfrs.) 5501 Broadway, Dept. S-2, Chicago 40, tI. 


DeForest’s Training, Inc. wins Museum's Certificate of Merit for Home 
Study and Residence courses...First school of its kind to be so honored 


Enjoy Real 
Movies at Home 


Through the courses of 
DeForest’s, Training, Inc., 
you not only learn-by-doing 
and reading, but you also 
have the use of a motion picture 
projector and 12 reels of film. No 
Stier course efit thle oppor 
tunity to learn important Radio 
fundamentals faster and easier 
at home. DeForest's Training, 
Inc, also includes instruction in 
Motion Picture Sound Equip- 
‘ment, FM Radio and Television. 


* Says Course Is Worth Many Times Cost 
1 think the visual training part of your course is 
‘tops't T think your course is worth many times 
more than what you actually charge for it. I truly 


\ 
Sizes st bad toe tne Ot coy mes 5 


interested in a real future and the welfare of his LAW 
family’s peace and security.” isocn’ J. Euuerr, 
701 Miller Ave., Ann Arbor, Michigan 


ELLERY 1. PLOTTS 
mally Kaen Radio 
ing Bo 


Nationally Known Radio Engineer 


Endorses DeForest's Training, Inc. 
“The Home Study course of Del Tr 

if and profitable Field of Ri 

nationally known. 


fet opportunity is afforded 

he war veteran . or the man Who 
a Bllery L. Plotts, natio 

dormer special 

Radio Renearch 


and Electronics 
high school student 
wants to make more mone; 
Known radio station consulting engineer 
fesearch associate at Harvard University" 
Laborators 


he use of a motion picture projector, which Kives 
heretofore unknown in home study training. Th 
© kits of Radio parts are unusually vs 
inasmuch as they enable a man to get practical, on-the-job 

own home, Further study enables me to 
recommend either the home study of Fesident course,” 
ery L. Plotts 


Choose This Selected Course for 


Radio-Electronic Training 
DeForest pe 3 Inc., only, gets you off to a brighter 
Babee rin erry ete ae A a 
APESUET™ tty by Sag ve Uh anand 
Loose-Leaf Leos @) cane -By-Doing Radio Equipment 


and (4) Employ: 
't Kits of quality Radio parts provide the practical 1 expe: 
rience you need ... enabling you to build and operate SE’ 


Sifferent Radio Receivers, Radio Telephone, Wireless Mix 
Photo Electric Cell Devices and dozens of other 
‘marvels in this Electronic Age. 
Get the complete facts now and see how quickly YOU 
may get started toward this feld of outstanding opportunity, 
Mail coupon today. 


‘DeFOREST'S TRAINING, INC. 
2533-41 N. Ashland Ave., Dept. PS-D2 
j_Chicago 14, Illincis, U.S. A. 

Ksend me your big book “VICTORY FOR YOU, 


EL Ir onder 16, check here for special information. 
JP 16a discharged veteran of World War II, check here. 


FEB 
194: 


a 


Learn to Repair 


ELECTRIC 
APPLIANCES 


NEW peacetime 
production plans 
mean 


BIGGER PAY FOR MACHINISTS a ox ae 


y-to-learn home 


(seater sheep ‘werk: sebchly Wb thane Books Course teaches You, during your spare timey 

bo! ody, and reference course gives you the FREE how to repair washing machines, vacuum 
Factical facts on machines asi ‘need to ad. 

Vanes in machine shop wo ‘Pane advange of the other clectric ranges, lamps, motors, 
perience as £0 


h tojeelve Jour pree- irons, etc.,and do house wiring, Also how to get started 
§ om little caputal. Write today {for FREE BOOKLET. 
The AMERICAN {No obligation. 
MACHINISTS’, LIBRARY PACIFIC TRAINING SCHOOL 
ear 


i ratorance brary) 2U7 S. Broadway, Dept. $-102, Les Angeles, 3 


crease ‘our eftclency. with 


Help Bring Crooks to Justice Through Sci 


CRIME DETECTION! 


STUDY AT HOME {<5 ae incon 
an pubic le Greterepnortni retony fa before 


EYE-GLASSES by MAIL rey 


‘Send No Money: 


— 
16-Day Trial Offer 
NEWEST STYLES 

IEE Scicntifi Sight Test Chart and Catalog 
ies. EYE GASSES C0. 6 ae 


samara! tN asted 


cot Smina Sewoot 
Ente 


ah resis: 


helps you use the right word 
in the right place 


mune ee: 


en iades of mean~ 

illustrates usage. Alphabetical listing and 
cross-indexing of every entry. Prepared by the expert 
Stall of Webster's New International Dictionary, Sec 
‘ond Edition, Over 900 pages, thumb index, $5.00. 
‘At your bookdenler, or from the publishers. G.& C. 
Mannant Co,, 670 Federal St, Springheld 2, Mass. 


POPULAR 
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This practical shop in- 
struction system gives 
you actual experience with a 
Home Radio Laboratory —part of the 


You build this come 
perheteroayne receiver 
With ‘the ‘eguipment that 

your National 
ing nt NO Cost 


SHOP METHOD HOME TRAINING 


|} from one of the world’s Oldest and 
E LABORATO! Largest Technical Trade Schools 


Send the coupon below immediately. trained man. ia. the production. operas 
is improved practical train: tion and milntenance ‘of modern. el 
aft you tor the GREAT BUSINESS  {ronic'“squipment-in radio stations 
(DIO for the NEW.AND RAPIDLY hundreds of industrios™-in homon, th 
EXPANDING “FIELD Op “WREQUENGY fer and studion, Good sound tatning 
THON (F.M.), TELEVISION AND this impa Absolutely ‘neces 


‘thoroughly proved method you 
used to extensively tn wt ‘freining— ‘not only 
dorsed by ‘ot National men the. fundamental ‘theory, but the. actuat 


svaryehore—a 3 Syafeme by which vu siudy  Sxpertanca that comes with knowing h 


fn" spare. time—ol even minutes practice ‘and "working "with reat 
‘light ns your ome and pet ave the AD-  frant-~—cemonstrating each wep with fh 
VANTAGE Of REAL SHOP EXPERIENCE hand knowledge. ‘This ts true “learning by 
behind you. sc Girect: from the sreat shops and 

get standard radio part for this audio ‘Trained Radio Men Wanted f National “Schools where 


i 
iteations "are “constantiy 


rs you. such practical 
pausing (and National "haw the, clits 
"fuels, 


Sc a ne 
adie (sin greater” detuand Today than 
ver before-—fot gny in Radio prover but 
Hon Sraneportation. Manufacturing 
ton 98. facturing 
EGimunicatlons: “Good "Jobe await ths 


SUCCESS and 
SECURITY FOR 


MSR “totus ot 


cs mon ont eee atts Eh NATIONAL SCHOOLS 
NATIONAL TRAINING WINS BIG JOBS ron 


‘You, too, can share the succes of National graduates, CU 
ford iannas: Portage Un Prairie, Masitoba, Canada. writes: 
iy Uining as Sfoughe realty au'tim lie for another, 
pase, thanks to National's encouragement and thorough {rain ‘Mall me FREE the books mentioned in your ad including 
ibe, You can count on ime a Feel National booster aid Tam 8g sample lesson of Your course. { understand Ro salesman 


growing fel. 
‘While still a student of Joseph Michel. 3r., 
i, city. Tinos, writes 


ae 
Biber ciaataget Stat 
Eau i: 

Sa 


- AGE. 


{ STATE... 


Bigger Opportunities 
Than Ever i 


@THE FIELD IS STILL GROWING after more than 
40 years... expanding with the giant auto industry! 
Millions of new cars are getting to market. millions of 
‘old ones are still on the road—THE NEED for MAN- 
POWER in the service field is INCREASING! 


TRAIN NOW...FOR THE 
OPPORTUNITIES AHEAD! 


Don’t be stuck in a low-pay job! Opportunity here is 

nough for thousands to find big-pay work either in 

reliable job or in their own shops. UEI teaches Auto 
Ne 


the well-equipped UEI shops get 

‘ence. Fix and refinish damage, replace panel 

Learn up-to-date methods in use of tools, spray paint- 
ing, welding, metal work —all under expert supervision, 


GET THE FACTS... FREE! 


UEI HAS TRAINED THOUSANDS for opportunity 
fields, and students are making good. If you want to 
get ahead, send coupon today for free facts on AUTO 
BODY AND FENDER REPAIRING. Don't delay! 


nee 


FILL OUT AND MAIL’: - TODAY! 


' | 
i i 
i 1 
1 ‘m interested! Send me those Free Facts about | 
| Auto ody and Fender Repairing. 1 
1 1 
| NAME, An. | 
1 I 
| -ADDRESS.____. I 
H Zone or | 
| oery i ____tomnry_—sTaTR | 
i TE yeteran of Work! Ws i 
Les = J 
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Make money wi 
Make ry, with 


Every tarmer, 
every lover of horseflesh sould have 
copy of this booklet. if you want 
fo know tow to break, train and 
ake money with horses, write today 
Jor ful information FREE. together 
‘with my special offer of a course ia 
‘Kcimoal Breeding. If you are toter~ 
Sted In Galting ‘and Hiding. the 


‘Saddle horse cheek here.) Dot to 
fday—now, You never regret W. 
BEERY SCHOOL OF HORSEMANSHIP 
Oh 


Pleasant Hi 


‘lao “resident coursen 
few fe LE 


ELECTRICAL TRAINING 


Jence course in fundamentals of indus 


ides. Approved for 


AL SCHOOL 
Wash. 12, D.C. 


ELECT! 
7602 Takoma 


CARTOONS! 


herazeges 


FIGURE DRAWING WITHOUT A MODEL 


Learn how te draw the human form from every view, In avery: 
Beis, Ores 390 ravings in Clit Youns"s new 
\Oréerisaays eoat-Artbooksiistent REE 


3.2 
“MAGIC VANISHING CARD” 


‘Throw it into the Air. It completely disappears; reproduce It 
inter from spectator's pocket. It amuses and confuses alle 


te. 11th St. 


sy to do, 28e with Amazing Catalog of 300 Tricks 
THE MAGICIAN. 


7 GOOD MON EY/ 


Gy YOUR SPARE TIME 


Tae FUTURE is coming towards you . . . a world 
of new electronic, plastic, Diesel industries and 
changing older ones. 

Famous International Correspondence Schools 
texts are informed, authoritative, practical guides 
to any field in that future, And the time to begin 
your training in any one of 400 I. C.S. Courses 
is RIGHT NOW. 

Without preparation, what will be your chance 
in competition with fellow workers who are study- 
ing now to qualify as experts? 

You know the answer. 


‘Air Conditlenin roctural Hagineering 


TD Fiumbine 
tion” Stones Piting 


 Laminer Deater 
D Reading Structural Blueprints 
Sanitary Bagineerine 

‘D Structoral Drafting 


Haat Trentmest of Metaie 


Name sor 


Without cost of obligation, please send me full particulars about the course Before which T ha 


With I. C. S. training, you can advance today 
and be fully prepared for the challenge and the 
opportunities of the coming era. An I.C.S. 
Course is more than job insurance—important 
as that is. For the earnest, ambitious man or 


woman, it is Success Insurance—backed by a 
55-year record of training industrial and busi- 
ness leaders. 

Mark and mail the coupon below for full 
information. Act now! 


{Industrial Eneimeering 


Manutactu 
B itaree Weave 


Shor Biaesenia 
Sheot Metal Workers 


Minos Fagineerine 
Steam Engines 5 Teathe Management 


Prevent Position. 


AM. te 
Bpeclal tuition rates to memirs of the 


pw. 


rmed Forers, Enrollment under the G.l, Bill of Rights approved Jor 
Canadian residents vend coupon fo International Correrpondence Behoole Ca 


Length of Service In World War Il. 
‘ar I Veterona, 


Ld., Montreal, 


V Chech these 
CAREERS 


PLASTICS 


Technology _* Plant and Mould Design 


Notural and Synthetic Rubber 
, Varnish and Lacquers 

© This new industry offers exceptional opportunities 10 

thoroughly trained. men 


able. 
Those toraprchensive home study courses cover every ai 
Fees eatrane Tedustry. ‘Our free 186-page book “EN: 
GINEERING OPPORTUNITIES", also liss courses in all 
‘other briaches of engineering. 
‘Write today io cane ian ad 
of Science nd. Technology Limite 
£4. So Chester Buildings 319 Bay 
Steet, Toronto ly Ont Af 
copy of “ENGINEERING OP- 
UNIT 
you without obligation. 


‘Expert tuition is now a 


melegy tid 361" 2 
*219 Bay St, Toronto 1 


Unusual Number of a, 

Examinations expected soon. ra FRANKLIN 

Prepare NOW for ff INSTITUTE 
Next Examinations fo 

MEN—WOMEN a 

Rochester 4, N. Y. 

preference Ad ehienens, Buet i, me 

g2-P ane Chl oot eee let 


2° jobs. Send me Sr 
—FREE Ja seri ag salaries ace 
MailCoupon /“ticulars telling how’ to qualify "for 
Today——"/” one of these Jobe, es 
SURE 


“4 Name.. 


KH sass 
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$1756 to $3021 YEAR 


i? Money Back 


WE SuPPLY TOOLS, MATERIALS AT LOWEST COST 
Please request Price quotation on specific items of inter- 
Sst -—We carry complete sets of Teols and Materials for 
Students & Practical Repairman, Request folder 
MODERN TECHNICAL BOOK CO.. Dept. M.S. 


‘Building, 
Farming. Sports. 
LITERATURE. Please specify subject, 


TRAIN NOW For A 
WELL PAID JOB 


IN POST-WAR AVIATION!! 
AIRCRAFT INSTRUMENT MEN 


be needed by manufacturers 


Jersey Gity 2, 


"RAISE TURKEYS THE NEW WAY! 


Write for free information explaining 
bow to makeup to $9000.00 in your own 

tb: back yard. Address: NATIONAL TURKEY 
INSTITUTE, Dept. 274, Columbus, Kansas 


Se INTO CARTOONING! 
3 eean 


{ft aatiefed 
TAVELLA SALES CO., 2! West Broadway, Dept. 31, 


pe eee 


EASILY =~» EXPERTLY 
PAINTED~"~LETTER PATTERNS. 


oA 


SIGNS! 


Neuicaae sts thks 


Every day you can read glowing descriptions-of 
how plastics are improving old products and 
creating interesting new ones. Men who know 
plastics, who are trained in its many phases fill the 
important, prell-peving positions. You can be one 
of them. ACT to prepare yourself for a 
successful future in a growing industry...and ali ae 


Plasties Insticute, America’s old 
est and 


est plastics education- 
nization devotes its entire 
ities to plastics instruction 
with no time spent on other sub- 
jects. IMMEDIATE ENROLL- 

ENT can be arranged. Send for 
our interesting catalogue today! 


Everything you should 
materials, designing, mold- 
ing, fabricating, laminating and testing. Acquire a 
basic knowledge of plastics...invaluable in getting 
a fine position in this great industry. 


R Y—Mail the 
coupon below, now! Get an interesting, illustrated 
free booklet abou plastics. Get complete details 

about Plastics Institute Resident 
School, located in beautiful 
Southern California. Also learn 
about the comprehensive Plastics 
Home Training Course which 
prepares you for a future in 
plastics while you continue your 
Present job. Clip the coupon and 
‘mail it TODAY! 


‘Write Dept. PS 7-2. © 1601 S. Western Avenue * Los Angeles 6, California 


Home Training Courses and Resident School APPROVED FOR VETERANS 


is absolutely no obligation. 
Name ( paint) 
(PRINT) 


“es now, please check. (] 


Dept.PS 7-2, 1601 S. Western Ave., Los Angeles 6, Calif.P#s¢ 00 penny postcard 


Gentlemen: Please send me the booklet “World of Plastics” and information on 
your Resident School Courses. [] Home Training Courses. (). 1 understand there 


lease fill out coupon completely. If Veteran, please check. () If in 


Send For It Today! 
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BE INDEPENDENT 


‘Why work for others at the wages they want to 
pay you? Learn a good trade and operate your 
own business and determine just how long you 
work each day and the amount of money you 
make, The fleld of repairing electrical appll- 
ances offers any mechanically inclined man the 
opportunity of @ lifetime. There are millions of 
in this country, Appliances such 
sewing machines, vacuum 
washing machines, motors 
etc, To replace any of these is mighty expensive. I 
addition, since the end of the war each month brings new inventions in 
the electrical appliance field and the purchase of each appliance makes 
another prospect for you if you learn NOW how to repair various types 
types of electrical appliances. 


WHAT YOU NEED 


All you need to become a successful electrical appliance bust- 
ness repairman is ambition plus a little training at home in 
your spare time. If you are mechanically inclined—that 1s 
to say—can hold and use tools, our profusely illustrated 
course written in simple, easy to understand language will 
Prepare you for the years to come. It does not matter 
if you have not had a great deal of schooling or have had 
fence along these lines—WE WILL 
¢ should be no barrier—nor should 
any minor physical handicap. To repair all types of 
ectrical appliances you do not need expensive tools 
and equipment or elaborate fixtures, Work as many 
hours a week as you wish—the home appliance repair 
‘man is his own boss. Operate from your garage, basement, 
sitchen or vacant store, ete. 


WE TEACH YOU 


With photographs and simple drawings what troubles to 
look for and how to make each repair on an electrical appll- 
ance. We give you a good sound working knowledge of 
electricity, and how to do welding, nickel plating, etc, 
Our course shows you how to build the power tools you 
need and how to solicit business and keep it coming 
to you. Not a theory course but an honest to goodness 
course written by and used by repairmen the country 
over. Price of course is so low that the savings 
on your own household appliance repairs will 
quickly pay for it, Act now! Mail the 
handy coupon on the next 

page today. 


ELECTRICAL APPLIANCE REPAIRING 


| 
| 


EARN BIG MONEY 


‘The business of repairing electrical appliances for friends, 


relatives, neighbors and even strangers, offers any ambi- 
tious man for it is not at all unusual for appli- 
‘ance repair je on the basis of $5.00 to $6.00 per hour. 


‘Then, too, knowing how to repair appliances is often the step- 
Ping ‘stone to selling new appliances or parts at a good profit. 
Don't gamble with your future—learn a trade that will always sup- 
port you. 


ALWAYS IN DEMAND 


Are good appliance repairmen. It is not a war time, prosperity 
business but a business that provides a real opportunity 
no matter what the country’s general business condi- 
tion, Ever so many men have written to us of how 
they prospered after taking our course, Read them 

for yourself and be convinced. — 


READ WHAT OUR STUDENTS SAY ABOUT COURSE 


T really believe your course the best investment a mechanically minded man can make.—Claude E, 
‘Allen, Indianapolis, Ind. 


I have received your Cours 
Tam only sorry I did not 
this course T would not part 


in Appliance Repairing and I must say I am well pleased with same. 
ako. T have wueh more through 
‘Hamilton, 


‘The Course in Appliance Servicing arrived a few days ago. Want to take out a few minutes of 
my valuable time to let you know that this is just what I have been looking for ever since I 
‘opened up my Fix-It shop. I must admit that you told the truth when you said that it contains 
‘Quite a bit more Information than I bargained for—P. 3. Breti, Sebring, Ohio. 


1am a mechanic for the Western Union Tele~ 
Braph Co. Three days after receiving the lea 
sons in refrigeration I earned the exact cost of 
the course.—Henry 8, Lee, Washington, D. C. 


I work day times at the shipyard and after 
4:00 P.M. I operate from my cellar and 
garage. I average $10.00 to $15.00 clear every 
day.—Walter Hanhy, Brockton, Mass. 


MAIL COUPON TODAY 


CHRISTY SUPPLY CO. 

2835 N. Contral Ave., Dept. D-4901 
Chicago 34, Illinois 

Please send me free illustrated literature 


about America's Fastest Growing Industry— 
ELECTRICAL APPLIANCE REPAIRING. 


Name. 


Address. screenees 


City. 


“Pll show YOU 


how to make yourself 


COMMANDO-TOUGH 


= 
+sOR IT WON'T COST YOU A CENT!” 
says Geange 3. Jowett 
WORLD'S GREATEST BODY BUILDER 


‘Arined Forces 


GIVE ME 10 MINUTES A DAY! 


yy Secrets Of Body Building 


PROVE TO YOURSELF 
F IN ONE NIGHTI 
nd ety, Bef 


RM 
ONLY 25e¢ 
oF ALL 8 Yor $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


FRE: 7 


Sareea Sees at 


ADDRESS... 


POPULAR 
36 science 


~The fel of Lande Gadeing 
offer uousualopportnii for 

m7 tned men .. at moreed 
| by che bogs home ble 


f modernizing program ah w 


provide thorough, tnteresting home: 
98 during your spare ume. 
adapted to your regional conditions 


many employment oppor. 

fans nth proiable, uncrowded 

Se ivenge ter phe eld you can eauly at yout own, 
on Aor rag 


NATIONAL ti TANDSCAPE. INSTITUTE 
DEPARTMENT 75.2 756 SOUTH BROADWAY — 105 


lectroalce. Aviation. 
alge Radio tage th 
dow vingeourve saul¥ 
ra won nk, Approved Veteran Traln- 


Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 


PRINTING PAYS BIG 


‘call Write Dept, P-108- 


International School of Printing, Box 334, Dayton, Ohio DB 


VETERANS! Get U, 8, Gort Pontgns, 3 
sons quickly train you for Exam. Write, Ozment School, Bt 


| No More Bother Solving Problems 


“The Books They're Talking About”* 


The Art of Drawing THE FEMALE FORM 


eur work. where mo ite’ model Is 
These books come in 2 editions, 
Vol. 1 and Vol. 2 

‘Outside U.S.A. 
MAJOR BOOK CO. 


send $1.75 each. 


LeanRADIOW 


VLL TRAIN YOU AT HOME IN YOUR SPARE TIME 


My Proven 
2-Way Method Helps You Get 
into Radio 


Find out about the money-making op- 
portunities Radio offers you. Learn how 
‘you can qualify for a good-pay job or 
a business of your own without capit 
Send below coupon for my big FREE 
book. “Your Opportunities in Radio & 
Television,” which tells of radio's vast op- 
tunities and how HOLLYWOOD 
ADIO& TELEVISION INSTITUTE 
has been training men for success in 
Radio for over 17 years, in over 40 differ- 
through its proven WAY 
LESSONS PLUS HOME 


Ist, 2nd and 4th Prizes Worby 
H.R.T.1. Students In Open Contest 


With over 250 students and graduates 
from many Radio schools, as well as ex 
perienced radio men, competing to find 
the best Radio Technicians in Cuba... 
T out of the first 10 prizes were won by 
H.R.TiL, Graduates! These PROVEN 
RESULTS speak for themselves! You 
can't afford to gamble with your future, 
Choose the Radio School with the suc- 
cess record... HR Tal. 


fascinating tests and experiments. You 
learn the “whys and hows” of radio first 
‘hand. by doing. Thus, you learn more thor 
‘oughly, fastert 


(MANY HARTA. STUDENTS EARN MONEY 
1M SPARE TIME WHILE LEARNING. 

From the very start, through special 
“Spare Time Work Sheets,” show you 
how to earn money in spare time by doing 
‘g0od-pay radio jobs that abound in nearly 
every neighborhood. Many students earn 
$5, $10, and more a week while learning. 
‘A mighty good way to lay the foundation 


(WHAT WINNER OF FIRST PRIZE SAYS: GUIGE! for a future radio business of your own. 
“Ye ‘YOU PERFORM OVER 300 RADIO TESTS Now is the time to start preparing for 
"AND EXPERIMENTS E 


I send you 9 kits of radio parts with 
which you make hundreds of interesting, 


earning. { found 
everything 40 eaty that it 
make me fs that anyone 
> who takes your course cam 
BD betuce of success” 
Luts TLDs, Havena, Cubs 
WHAT SECOND PRIZE WINNER SAYS: 
“Lam vey happy about my 
thet iT. 


that Lowe 
‘am deeply 
RTL fork 
Rave received ali and 
MORE than you promised 
when enrolled 


ALPREDO ROURIGUEZ, Oriente, Cubs 


WHAT WinniER OF FoURTH PRIZE SAYS: 

“The. In 2nd and 4th pines were won by 

HARTA student! This shows chat HICT 

‘tone ofthe bet school! Over 280 radio tech: 

nicians competed. Among them were realex 

pert of exabiished radio shop as 

Sent of eae 

notes 

wi 

Your cary met of teaching 
(Gooraton Reves Oricee, Gabe 


CH. Mansfield, 


President, 
Radio & Television Institute 
B10 West Gth St., Los Angeles 14, Calif, 


Send me your FREE book, “Your Opportunities in Radio, Tele- 1 
vision & Electronics” which explains Your 2-way training method, (No 


,HOLLYWOOD Is A WORLD CENTER 
fae predcton. Thay HRT, at bea 
Before you decide on any 
find out about FLRTL 


Aalesman will all) 


Youbuildtheseand any other radio circuits 

and esters wath the 9 tI sends, 10 hp 

| Jou lam faster, more thoroughly. All it 
tv jour prop. 


YOUR career n tis feargrowing inde 
try. Take the first step—send coupon for 
my big FREE Book today. 


‘Above: You build thi 


nent No. 330) 


this A 
C.Powe Supply, 


}, Dept. D-1 


differ 


‘Zone__ State. H 


DON'T PUT IT OFF, MAIL THIS COUPON AT ONCE! 
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Listen to this Record! 


SPEAK 
SPAN ISH: 


FRENCH, GERMAN, OR ITALIAN 


Only [5 Minutes a Day 


‘The CORTINAPHONE Method FAMOUS FOR 60 YEARS 
teaches you to speak SPANIGH LINE A WATIVENrignt In your 


ft fascinating. most ‘satisfactory method. Here ls the 
ay way to lenin Spanish for PLEASURE ond BUSINESS. 


‘what you want to" know. Inter= 
Get itt 


Write Today-WOM! 


..to go to College? 
or to enter a Profession? 


tenet, Low flee. ear 
ai “endorsed by daca 
{Sra Winiah your high ‘schol ‘estion NOW. Write TODAY! 


‘American School, Dept. W246, Drexel Ave. at SBth St., Chicago37 


Gentlemen: Send me FREE information cover 
Ing in subjects ehecked below, Ni 


baci 
and’ Women 


form 
Biases 
Private Secretary 

Fi Mechanical Eneineering 


BE 


Ras 


Adéress, 
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aan ‘non 


0: thelr ta 

pawell “E 08100 

SSa'eck reported. Others extatlishlng, profit= 

ble brpclcg ts Vorational and Purity Hebi 
lore, Personality Teachers, and 


GROWING—UNCROWDED PROFESSION 


ose erapie onatyate sera ect 
sie oh De ery dent Hate 


personal 
Binding egalres offer, ALL FREE” Mout el or 
Over. Address Ae fe G. A. tncny 126, Noel, Minvourte 


WANUFACTURING- STAMPING 
DEVELOPING and 
EXPERIMENTAL WORK 


° 
Nes 
Sy 


Tools. 
Models 


Dies, 
made 


‘evertber the Bone Unit Meth 
orrecton of wagering tn a 


START HOME NOVELTY MFG. BUSINESS 
novelties of many Kings ef homes Descriptive folder frees 

‘W. BELFORT oa 
nejneerine Dadine 


do you WORRY? 


Why worry and suffer any 
longer if. we ‘can help. you? 
‘a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
jucible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 
night—at work and play—or it 
costs you NOTHING, Thousands 

He, Light, neatiitting. No hard pads or springs. 

‘or men, Women, and children. Durable, cheap. 

‘Sent on trial to prove it. Not sold in stores. Beware 

of imitations. Write for Free Bcok on Rupture, no- 

isk trial order plan. and proof of results. All ‘Cor 

Fespondence Confidential. 


Brooks Company, 360C State St., Marshall, Mich, 


Chiat 6, sitnote 


WILL TRAIN YOU FOR KEY JOB OR 
BUSINESS OF YOUR OWN 


pportunity you 
lenty of chance 


you for Refrigeration and 
‘one of the largest and 
schools of its kind in Ameriea—a sc 
hastrained thousandsof men for justsi 


Learn Refrigeration and Air Conditioning—now, while 
the time is ripe. You don't need any advanced schooling 
or previous experience. If you | mechanically 
inclined and have gone to high school for at least one year 
or have an equivalent education, we can teach you 
Refrigeration and Air Conditioning. 


‘You can take most of your trai 
time—or you can come to Chi 
training in our completely equip) 
tories, “Either way you quickly nequire the fine pointa, 
practical skill, and broad, technical “know how" that 
makes the expert Refrigeration and Air Conditioning 
Technician, 

ll the facts about the opportunities in this interests 
fisidop workeandobour hel. 1. system of training that 
hax helped #0 many men into ‘ey Jobs in chis industry. 
Fill out the information coupon below and mail i¢ TODAY. 
You will be under no obligation whatsoever. 


AUTHORIZED TO ACCEPT VETERANS FOR G. |. TRAINING 


Founded in 1916. Has trained more than 400,000 men 
for practical work in industrial fields. From 1942 through 
1945 trained specialized technicians, exclusively, for the 
‘Army, Navy and Marine Corps. Now training thousands 
of veterans under the G.I. Bill, both in its Residence 
Schools and by home-study. Occupies five buil 
its own. Has over $500,000 invested in training faci 
with an instruction staff of more than 100 men. Known 
everywhere as America’s foremost school of practical 
3g for industry. 


Sasa n- ee y 


REGISTRAR P20 
INDUSTRIAL TRAINING INSTITUTE 


booklet and information’ about the 

trained men in Refrigerat 
joning. It is understood that 1 will be 
‘under no obligation, 


Name. 
Address... sae 
City. conse State 
Are you a veteran? 
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to LEARN 


No 4; 
Waiting 


OW T0 EARN! 


This BIG BOOK Stow: 


IF IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


INVENTORS 


‘The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-1 Columbian Bidg., Washington 1, D. C. 


RANDOLPH & BEAVERS 
905-1 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks. 


Name. 


Stree! 
City. 
——————————_—_—— 
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cearw ISOGONIC DRAFTING 


The Drafting of Tomorrow 


The first great advancement in Drafting in over 100 years! 
INVESTIGATE this NEWEST development in the Draft- 
elds. ISOGCNIC Drafting opens 

to. those traized In ies technique, 
‘Bnincering. ISOGONIG 


struments fornia 
folger, WRITE 
hd experience. 


ISOGONIC INSTITUTE 


Dept. “S,” 1085 Market Street, San Francisco 3, California 


TRI-STATE COLLEGE 


8S. Degree in 27, months in Engineer ni (7 branches), Bus, 


‘Admin. Acct. and 
‘No a 


SSSS'SSurk memaan avenue ae 


INDIANA TECHNICAL Dae LEGE 
agers eg ere 


ee ndreducton 


rat Sas eae eT we, ooneta 


| a Te: 
MEN! Whether You're 16 or *= 49.. 
} _ h 


Get Ready 
for the Field that offers 
p; STEADY WORK and 
A REAL FUTURE! 


FREE BOOK shows how you can 
Prepare fora GOOD JOB NOW 


Start now to prepare for a Lifetime of Success. Get into Electricity, the essential field that 
will continue to offer good pay and a real future all through the years. Coyne trains you, 
NOT by correspondence, but by actual shop work right here in the Coyne Shops in Chicago 
‘on real electrical machinery. You get necessary theory in a practical way by lectures, 
blackboard illustrations and equipment demonstrations. 


Industrial Electronics 
and Electric Refrigeration 
Training Now Included 
Added training in these two 
frat fields is now included 
With our Electrical  Cottee 
Industrial Electronics and 
Electric Refrigeration. offer 


big opportunities. Get BOTH 
at Coyne! Queen 
MEN WITH PHYSICAL DISABILITIES — 
We also have facilities for men with physical die 
abilities whether due. to war ‘or other causes 
‘Cheek coupon for particulars if you have a phyal- 
cal dlability of any nature. 


Tn the Big Coyne Shops you et prace 
teal “ail-arouns 
wiring, 


testing, 
types 
lectronic equip~ 
‘you work on real armatures, 
frigerators, elec 
advanced edu- 
ical experi« 
ence needed. Many of our students 
had no previous experience. Others 
had experience in one or two 
beanches but realized they needed 
all-around training for the better 
Jobs and advancement. 


Don’t let lack of money hold_ you 
back. Our "Pay-Tuition-after-Grad- 
uation” plan has helped thousands. 
Coupon brings details. 


Don't let lack of money keep you from sending 
in the Coupon now. Our Big FREE Book (9 full 
of facts and photographs which cell you about 


pad many Goyne training. Ie also gives you the detats of 
QuEmoloymentBareasfor | Gur'Student Finance” Plan, Part Ti 
Many earn while learning, to help ff time employment service. | Employment Plan, Graduate Employment 


take care of living expenses while here. Service, Lifetime Membership, ete: 


When you have graduated, QUR GRADUATE EMPLOYMENT SERVICE HAS LET- 
ployment Department will TERS FROM DOZENS OF FIRMS ASKING FOR COYNE 
Lifetime Employment Service. TRAINED MEN FOR GOOD JOBS WITH A REAL FUTURE, 


ADDED TRAINING IN 
VETERANS | fttyiesatrts 
ped'to cain thowe | MANAMCULICAS § Come curcriuca sehoot, d 


een es 20 LETC OO a 
training under the TRI ‘Without obligation sen ree Mlusteat 
Femereneienral Fecictteriaieg ND ELECTRIC FARRER et ok eer 


building te occunied | Check coupon for | MEET HAL UID E © internat ticctonien snd wiectrcal Relner: 
entirely by the Coyne | specialG.t. Bulletin PS see yok oe see actus 
Electrical Schoo! Now Included! RMI par een toma tity 

Send physical disability detail, 


Se anaes 
COYN ELECTRICAL SCHOOL ! 1.” i 
500 S. Paulina St., Dept.27-73,Chicago,12 


City. State 


PLEASURE AND 
_PROFIT IN 


IMPROVE YOUR 
SKILL — STUDY 
AT HOME 


[ Whether you wish 
» make a career 
of photography oF 
want to gain ad- 
ditional skill as an amateur, the American 
School of Photography offers practical basic 
training, which requires only spare time 
study, 
With proper apticude and application, this Course 
should provide you with a fundamental background 
‘which may open the door to valuable professional ex- 
Perience,7 or add faseination and zest ro your hobby. 
OLD ESTABLISHED SCHOOL. Backed by years of 
experience, our training covers every phase of Mod- 
rn Photoeaphy through spare time study at home, 
Thasic photographic principles are caughe by inspiring 
“leara-by-doing’” method, step-by-step, under the 
supervision of 2 qualified instructor 
GET FREE BOOKLET! Send cou- 
pun today for free booklet, “Oppor- 
ities ta ‘Modera. PhotoRraphy, 
ull particulars. 


AMERICAN SCHOOL OF PHOTOGRAPHY 
2348'S, Michigan Ave., Dept. 1302, Chicage 5, Hl, 


Please ithout obligation your free booklet 
FOpportunities in’ Modern "Photography." and full 
partleulars. 

PLE OTe OTTER thes 


ADDRESS «6.4.44 


cry. 


++ ZONE... STATE, 


an BENJAMIN ae 


RIFLES my PISTOLS 


nome *> MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN, 
Be a Taxidermist. Profit and FUN. 


FREE BOOK game pictures, 

NOW absolutely FREE. Write TODAY. l7-jg | 
Send | Postal TODAY for FREE BOOK. State AGE. 
.W. SCHOOL OF TAXIDERMY, Dept. 3392, Omaha, Neb. 


ARTISTS MAKE MONEY 


Do you Uke to draw? Send name, address, age and occu 
pation for FREE ART TEST, to find out your ability. 


ART INSTRUCTION, INC. 


‘AMAZING race ainane pae peaacat 


get No, 8 Key Machin 

ook on Modern Lockstaithing 

‘Auto Code Book and) Auto Ds 

162 Dos, Pop 

Set Key Files, Tools, Pins 
‘or 


SAN ToaL id 


J. 25, CLARINOA.IOWA 


AMAZING NEW Purse sie RADIO! 


Weighs only a few ounces. Durable and beautiful black 


istic cabinets, Uses new pretested war born eryatal diode and slide rule dial. 


‘Should play for years. 


for you if attached and used according to com- 
GUARANTEED TO PLAY jiec2natructions sent with rach radio. You can 
tase it nt home, In oMices, hotels, eabins, in bed, ete. Lots of fun—and real entertainment! 
(cash, money order, check) and pay postman $2.99 
SEND ONLY $1.00 pics ictivers’ tees on arrival or send $2.99 for pus 
paid delivery. Complete as shown ready to play with self-contained personal phone, For 
Gitte—children will love it—grownups toot An exceptional value order youre and enjoy 
the many good radio programs coming! Don't be without your Pakette Radio another 
ny! (All foreign orders $5.00 U. 8. cash.) 


PAKETTE ELECTRIC COMPANY Department PS-2 Kearney, Nebraska 
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Many U. S. Government Jobs Availabl 
Meon— Women 


‘These are relatively secure positions. Strikes, poor business conditions. lockouts. or polities affect them less than the 
ordinary Job. U.S. Government employees get thelr pay fOr full twelve months each year. 
RAILWAY POSTAL CLERKS 
Rallway Postal Clerks now get $2300 the first year regular, being paid on the first and fifteenth of each month, 
each pay day. Their pay Is increased annually, the maximum being $3600 a year, $190.00 each pay day. They 
allowance for hotel expenses when away from hore. 
PAID VACATIONS 
Raliway Postal Clerks, like all Government employees, are given a yearly vacation of 15 working days (about 18 days), 
‘On runs they usually work three days and have three days off duty or in the same proportion. During this off duty and 
vacation, thelr pay continues just as though they were working. When they grow old, they are retired with ® pel 
Sion, As’ Railway Postal Clerks are continually traveling, they have an excellent chance to see the country, 
CITY MAIL CARRIERS—POST OFFICE CLERKS 
Clerks and Carriers commence at $2100 a year and automatically increase $100 8 year to $3100, They 


days vacation. Men—-Women 18 to 50 are eligible 
CLERKS IN WASHINGTON 
(Open to men or women 18 fo $3) 


Salary $1756 and $1954 to $3207 a year. Pleasant slerical work in the 
departments and offices at Washington, D. C. and throughout the country. 


iso have 15 


Compare these conditions with your pr 
ent or your prospective condition, per- 
haps changing positions frequently. 
kkicking around from post to pillar. J} 8 Salk deserietion 66 tes Position: 
to chance In aight for secure em- 7 peetated Rasen, Boge gw ine Get 
ployment, frequently out of a / aU, 8 (oaveramene Job: (3) al ane: 
oultion and the year's aver- bow to pfepare for the portion checks. 
Ake salary very” low. DO 4 
‘YOU EARN $2300 EVERY 
‘YEAR? Have YOU ANY //gOME) Maal Batti 
ASSURANCE THAT A (damm coral 
FEW YEARS FROM /-Pateel Taspedter 
NOW YOU WiLL. f/ Zone Deouiy Coleeter-—-> 
GET $3100 oR f 1 
MORE AYEAR (© jame__ 

~BVERY 


sonora mney. Touma goyece 
ek ee 
fon, Sah iadst tres ioree 
Foie St eae eS 
Bai teadge ofa Pie Be 
atau 
ane $060 money now 
MUS SOREN 
aren peo 
Sa Ee 
ip at oe 
iy Dhaaarat Be 


CAN YOU FIX Tr? Bebo. 


START NOW—BE READY IN FEW WEEKS 
FOR BIGGER JOB OPPORTUNITIES 
LEARN ON ACTUAL EQUIPMENT 
IN NATIONALLY KNOWN SCHOOL 


OPPORTUNITIES AHEAD! 


TRAIN FOR A FUTURE IN 


‘€ Prepare for the big earning power of Diesel Trained 

= Start learning at home, in spare time. UEI's easy, 
practical training covers all phases of DIBSEL enging 
‘operation, foel eystems, auxillary equipment, repairs and 
fnaintenance. When home course is completed, you come 
to Chicago for actual shop practice on DIESEL MOTORS 
under expert instructors, at UEI's fine, modern school 
Brcin at ONCE-GET ALL THE YACTS FREE. WRITE TODATI 


HEESLUTILITES ENGINEERING InSyITUTE 


Get Started in Radio 


TENTS!" 


AND TRADE MARKS |= 
¢C.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 


INVENTING 


WASHINGTON 1, D.C. 
—FOR feet 
PROFIT! eer taereatel & 
INSTITUTE OF AMERICAN INVENTORS 
SMSTITUTS OF AMERICAN IHVENTORS, 0. 


NEAL DIVISION 
QMMERCUL TRADES MSTTTE ap. 12 
‘312 N. Grosawey, Cheage 20, fi 
FREE—Important Information Telling How to Get Slorted 


Fill Out, Cut Out, Mail Today 


[FACTS FREE for Men Who Want te Get Ahead | 
COMMERCIAL TRADES INSTITUTE, Dept. ©-12 Hl 

| 6312 NW. Broadway, Chicago 40, Il. 

1 Seno isis stints mrgemeres oot otter tntormation atest | 

1 


0 NON VETERAN 


—— 


POPULAR 
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PORTER 


Chicago 43, Htinote 


INVENTION 
46-1106 South Longwood Drive 


HE MAKE YOUR OWN YE 


COSTUME JEWELRY 


SPLENDID HOBBY OR, VOCATION 


WAR BARGAINS in LENSES and PRISMS 


Assemble Your Own Binoculars! 
Complete Optics! Complete Metal Parts! 


Save More Than ¥4 Regular Cost 


ARMY’S 7x50 
papa 


Here's an unusual op} 


here are com- 
fs of Optics and Metal 
arts. for. the” Army's 
F850 aincculare (I-18 ie 
ot the "waterproof model): 
ies “components are new 
and 


ll Feudy for assembly, We 


ying Case is. included 


< + $35.00 Postpaid 


i Lenges and Prisms you need for as- 
lars, ‘These Optics are in excellent con 
ind have new fow reflection 


Tax, Be sure 10 odd amount covering fox to 
mitiance or your order cannot be filled. 


ARMY’S 6x30 BINOCULARS 


0. Carrying Case with any Sets shown below. 
Brailabie’ int et) Mea IAT 

model. 

tomer’ on 


COMPLETE OPTICS & METAL Pi 


Aulred. Bod 
Bh "Tnsaractions included. 
‘Stock 2830:M -$40.00 Postpaid, 


COMPLETE OPTICS & METAL PARTS—Model M-3, 6 
Sincculars. The Optics in this set are new, perfect oF 
Rive. new. low reiection coating, Factory 

Dee coat 
new. ready for assembly. When fn~ 
8 roguinr factory Job. except a name 
Wer inte. No machining required, Bod: 


‘covered. 
«$38.00 Pestpsia, 


Ro Optics, Same’ 
Stock 032-6. 
METAL PARTS ONLY Modal M-3) 6.x. 30 Binoculars. 
Spies. Some machining am there Metal Parts required. Bad 
 higed_ and ria Self Roles placed "But you mut tap 
Feiam Shelves have been machined, Six fend spiral for 
Wave been cut. Some lees difficult components 
chine yourself. but all material 
‘bod material and. Oy 
“$12.00 


Meial Parte 
0M 


ccusing thrends 
You must thread. and 
heed is furnished ‘exc 
Stock #833-N--8 x 30 Betal Part 


METAL PARTS ONLY—Model M-3, € x 30 Binoculars. No 
On 


Ou need, You rust do machining on més 
SNe body covering material a 
x'Jo Metal Parts." -+---$8.00 Postpaid 
x 30 BINOCULARS (No Metal Parts.) Slight 
fed But not coated. 


rig but not 


Your order consol be filled. 
Optics amd Metal Parts are Available for, Monoculars (sa 
Binocular). For Complete Details, Write for Bulletin £14-N- 


SATISFACTION GUARANTEED 


YOU CAN EASILY MAKE 


‘Magnifiers, Photographic Gadgets and Hun- 
dreds of Experiments with these Low Cost Lenses 


MOUNTED 35 MM PROJECTING LENS SYSTEM (May Also Be 
Deed for Balerging) Focal Length 21.44 mam and. speed of 
fooini 4mm, May" beGoed ax Enlarging’ Lane by stopping 
own speed. biost ‘useful Tor Portrait work: Less wash fof 


Bitares ieguirine perfect ennition out to edge gf print, 


1-% inches, Outside dia, of 
«$3.18 Pestoald 


OPTICAL BENCH KIT—iNot a War Surplus Item) Eve 
fou need. inciuding” four’ Laan Holders for checking” Poca 
aie gd setting up Lens Systeme, 

‘Stock #55-N- = $8.50 Postoald 
ae MODACHROME PROJECTING LENS SET—Consitts of 
9 dieat Absorbing Glass with directions wy 
Stock Ea0z5-n ON 1.05 Postpaid 
POLARIZING VARIABLE DENSITY ATTACHMENT FOR 7 x 80 
BINOCULARS —An amazingly effective unit for controlling 
Smount of light reaching y “Guts: down’ glare In aky 
ad overwater observation sapped. on and off over 
0 Binoculars. Govt. cost 


$2.00 Postoaid 
PRISM TELESCOPE—Al! the Lenses You Need to Bulld 
Shee gerseteercone! No mounts i 
Stocx 288ra-N : F 
GIANT SIZE RED AND AMBER FILTERS 
Filter material ls cemented between glass. All 9h" 
Stock Mo. ‘Color ae cle 
‘Rea 
Red 
amber 
Amber 
SES: For large camera fiters, for largesse spotilghts, for 


erkroom pie pectronconeally toned or deco. 
SARS merical senor Inter 


AIR FORCES GUN SIGHT 


With Polarizing Variable Density A 


stack #900." $8.00 Ponoad 
seme ie wnt 

stock rote ass0 va 

Howrma srarion-A sole ena Peseove Type 

gis arot seo" GrdNont pase 

oct, Wotan, 


somser 
Instrument of 
Sondition. 6 fal 


We hove literally millions of war surplus lenses and prisms for 
sole et borgain’ prices. Write for Catolog “N''—Sent Freel 


Order by Stock No 


EDMUND SALVAGE CO., P.0. Audubon, New Jersey 


FEB. 
1943 45 


Lean DRAFTING. 


1 Will Train You at 
Home Until You Have 
a GOOD PAY JOB! 


Give Yourself a Chance to Make Good 
in this Big Opportunity Field 


Get into Drafting now. T will train you Felerence 
oon in your spare, tebe "and ‘ve, Jou 

Sind ot fobs, ou, will do for" the best ‘pay 
tng trmas wil” tratm you until” you are 
competent, fully experienced and. olting & 
forition that wil bring advancement and pay 
‘alsen aa deserved. "Write the today! 


WORKING TOOLS You ret drat 
INCLUDED iit? 


Re Bolt th fvettned it of poltons fr Brafamnes 


Learn this 
Profitable 
Profession 


IN 90 DAYS = 

At = 
Money-Making Career Open 
to Men and Women, 18 to 50 
unin of men and women bine 18 and 80 mak 10 20 in 


treatments 
tfrtuae ad “elu 


'SWEDIGH MASAI 
fast Ohie St, Chieage 


“JACKPOT” 


Home Model 
COIN MACHINE 


Great fun-maker for recrea- 
tion oom or club, Soon pays 
for’ Hels, °° Fully, automatic 
payout, three reels, With al 
fhe “usual winning combina 

lemons 


Fakes space only 104 = ii 
PaSe PLAY wet 


Firat 


‘Chien 


soem. $198.00 


Web DISTRIBUTING COMPANY 


6 south KEDZiE AVENUE - CHICAGO 12, ILLINOIS 


NEW! 2 wp. BIKE “SIDECAR” 
$19.95 


antes for boys who 


THE PORTER CHEMICAL COMPANY 
rt Magernown, Md, 


ier desriber many fascinating home experiment 
Ais of fon, this, adventure and bg future oppor 


now chemistry. Send today! 


CORRESPONDENCE COURSES IN 


RADIOwdELECTRICAL ENGINEERING } 110? 


‘Write for ree saptce of whoa! caalons ta 
Unncoth ‘Encinetniwe scuSots “Sax” 


425 


‘Sincotn, nee 


AZ 
Giz 


COMB-A- TRIM 


THE NEW QUICK TRIMMER 


4 Career Ways to Security 


APPROVED FOR TRAINING THE YOUNG MEN OF AMERICA—VETERAN AND NON-VETERAN 
PLASTICS — MAGIC WORD! BE AN AIRCRAFT INSTRUMENT 
Here at Plastics Tech in TECHNIC AN —7 9 


ea . 


this glamorous. Industry 
for which the future 
seems unlimited. 

dreds 


Tustra 
nents inust be right ALWAYS. AMERICAN SCHOOL OF 
MKCKAFT INSTRUMENTS leaches men ty perform this 
nt, interesting aml well paid work. ‘The world's 
ation INSTRU MENTS, Write 

coupon In envelope 


are are leaders 
the industry, Write for beautiful four-color catalog today 
No obligation, Courses available either rexidentl 
study at home, Mail coupon in envelope or paste on pe 


Gentlemen: Pl booklet 
“World of Plastics" and Information on Your 
training. 


Gentlemen: Please send me free booklet and 
information on your training. 


Name (PRINT)... 44+ Name (PRINT)... 


streot «64. 


Street ikevonneaiely 
jeuy . 


city eet 


Veteran ee 


MRovidence School. .....Home Study... Veteran <+ Non-Veteran...« 


|AIRCRAFTSMANSHIP 
MODERN TRAINING 


WATCHMAKING— 
A CAREER FIELD! 


work 
it 


Independent business 
of your own. The 
AMERICAN SCHOOL 
OF WATCHMAKIN 


QUALIFIED 
tr 


AMERICAN SCHOOL OF WATCHMAKING, 
Dept: 5-27, 8145 W. San Fernant Tos Angeles 26, Cal 
Gentiemen: Please send me free booklet and information on 


fame (PRINT) ... 
treet 


Name (PRINT) ......s.0ceeeeeee dsedguaaes 


Street 


city . 


Veteran -.+eesese0e 


MEMBERS OF NATIONAL COUNCIL OF TECHNICAL SCHOOLS 


CHOOSE THE ONE THAT FITS YOU BEST—SEND COUPON TODAY 


FEB 


1947 47 


‘Occupational Success Chart 
and How To Study Guide 


FRE 


PLAN YOUR WAY TO BIGGER PAY. Big jobs go to men 


to help You get most trom 

lity texts LEARN HOW YOU CAN MAKE YOUR 
OWN PRACTICAL HOME STUDY COURSE out of every text 
You order, Even if you do not ofder any text you stil may 
end for PREE Success Chart and Guide, Mail coupon below. 


Speody calculator elves answers qulkiy to any problem in multt- 
Reation. division” squares, and. square roots, ‘New. remarkable 
NOMO-CyPHER. has wecuracy of 20" slide rule Eaiy. simple to 
Use. Can be mastered in few minutes even if you have only basic 
‘of arithmetic Order NOMO-CYPHER today. Price 
only $1.00 or We will mail COD. plus postage. Money back 
Tusrantee, Mail coupan' below 
CHECK BOOKS YOU WANT—MONEY BACK. 
GUARANTEE — MAIL COUPON TODAY 


7 Dieset 


eee | 
ssscees | 


Has 


$5,00 


(TRAL EDUCATIONAL SERVICE, Dept. 3 
Belmont Avenue, Chicago, lil. 


Name | 
. pe | 
we a 


Say You Saw 
It In Popular Science 


ELECTRICIANS! RADIO MEN! 
Earn More Money! ELECTRICAL 
and RADIO 


TROUBLE 
~ SHOOTING 
/ MANUAL 


GUARANTEED BY 


COYNE a 


7 seat 


380. fm Prints. 
‘Soare 


Ower't 
‘Shooting Course " 
3, ‘Bleesttadio Diciionary. 


1 yr. Technical Counsel by 
Inali from COYNE staf. 
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Radio Men Needed 


The Finest in Radio Training 
Train for well-paid position in Radio Engineering, 
Television, Electronics. Thorough courses in 

I draw- 
construction, repair, aviation and police 
systems, soles ond service, broadcasting. 
APPROVED FOR VETERANS UNDER GI BILL 
Lew Tuition and Living Costt—Fine Climate—Hunting 

Start Each Month. Write 


frequency modulation, math, mechani 
ing, 


QUALITY “KITCHEN 


FLUORESCENTS 


\RMONO, AMPLIFIER—3 tube AC;DC. 


GOV’T JOBS! 


VALUABLE INFORMATION FREE 
Columbian Correspondence College, Dept, 81. Washington 2, D. C. 


HIGHWAY ENGINEERING 


PRACTICAL 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


seu” Clinic, Dept. 36A, Excelsior Sprit 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates 50 
much firmer and snugyer that one can eat and talk wi 
reater comfort and security; in many cases almost as w 
5 with natural teeth. Klutch lessens the constant fear of 
hopping, rocking, chafing plate. 25¢ and SOc at druggists 
If your druggist hasn't it, don’t waste money on subst 
utes, but send us 10c and’ we will mail you's. generous 
trial ‘box. ‘OLB. INC. 
KLUTCH CO., Box 4794.8, ELMIRA, N. Y. 


IMAGINE THEIR JOY taey couto pray 


LeagneD This easy-as-ABC way! 
ary : rugs on 


What strmabat Would eaneg Racere eens eee a 
oa 
You Like to Play? 
A name your instrument and we'll show you how you FREE PRINT AND PICTURE SAMPLE 
Tsing gid eleva l yu eng 


free Print and Picture Sample shows how method ‘works. 
‘School ‘of Music,” 82 


home. 
anathe t worry ‘about " 
you've ever heard about music 
truth ‘of the matter 
never thought they could! 


U.S. scHooL oF music 
‘82 Brunswick Bidg., New York 10, N.Y. 
Jam interested in music study, particulary tn the instrument 
indicated. Your free illus 

r iS the Pree Pri 


‘and Picture Sample, 


cof them are playing in orchestras 
‘dio; others are teachin 
‘making money in spare or full 
And a fre in the, 
ives playing for their own Address 
‘ie entertainment “of ave you 
Invtrumont? 


WHICH OF THESE CjAceaacéy 
INTERESTS Zac MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 

Peeeamuemrercemememm™ § CHECK, CLIP AND MAIL COUPON NO 
Check the coupon at right, 

add your name and address 
and ‘mail it at once. The 
school will send you details on 
its training plan‘and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediatel, 


AMERICAN SCHOOL - 
Adérens 


Dept. 6-246 Drexel at séth Street. Chicago 37 Boy. 


AMERICAN SCHOOL, Dept. 6-246. Drexel 
Tuto goat. ense end FREE nod boston bullets and 


FLASTICS ENG'R Account Dratting and Desten 
Refrigeration Irate ta Watson 


<Oeeupation. 


a Ave. 
ve Blate. 


Shop Training 
Known School 


eas 


ACTS. FREE for Men 
ESEL DIVISION, MOTIVE 
‘Green 


cessful graduates proves out carer training i 


> VETERANS procs ender Raph 


hd 
webs AS, AERO 


GRAND CENTRAL AL 
SLENDALE 1, cabromnun 
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Be A MASTER PLUMBER 


Earn$15To $50 ADay 


Wag arses aptpgente raat eels WSS 


UNIVERSAL PLUMBING SCHOOL | 
HOLMES STREET. 


APTITUDE TESTS | Fe 


12 Ibs. rapio parts $2.00 


(Pay small express charges on receipt.) 


‘when used with K-Jax 1-2-3 Line 
1L. for Wood and Metal Sawing. 2. for Metal Shearing. 
3. for Riveting-Chiseling and Drilling holes in concrete. ~) 
Ask your Hordwore deoler or, write for illustrated circular. 
KIAX, 


P.0, BOX 3044, DALLAS, TEXAS 


now. TO CUT. tpl 


which provides natural 
in working, 


sah gous phyeicin etre de 


‘Wri me teiay for FREE 

descriptive circular. Sent in plain, sealed envelopes 
FRED B. MILLER Manufacturer 
Dept.PS. Hagerstown, Maryland. 


GRASP THIS OPPORTUNITY 
ron awe rain sos in LLELIBILE FY 


This laree, four-story letely equipped 
with rst class electrical oben te Sy aie 
is Armacure aad Motor 

Becta 

iding—¢ 


floors devoted exclusively to this one course, No crowd 
i eed Whe, Well staica with Io. 


Payments. 


VETERANS!!! 


School approved for tuning under the GI, Bill. Take 
er month while training Complete details furnished. 


MICHIGAN TECHNICAL INSTITUTE, Dept. 5-2 
2281 W Fort St. Detroit 16, Michigan 


[Li Piccse send me literature about your taining. 
Diem out 


Get Acquainted With— 


LUCITE sucn: 


Trained Artists are Capable of Earning 
‘$50, $60, $75 and MORE a WEEK! 


‘ou can tearm to dra 
Yous tracing he { 
an ‘way. COuaiEnciaL ART, / 
Brdichio “eatrootttid ai 


fn ONE complete course, No previ- 
us Art experience neceasary—we 


VETERANS! WSA Approved for Training 


Under G. 1, Bill. Write for FREE BOOK, “Art for 
Profit™, fully describes course and com- 
for you. TWO ART OUTFITS in- 


feach you step-by-step. Prepare for 
@ "fascinating hobby o- proftabl 
career, For a2 years WSA gradu- 
> ‘ates have been making Sood 
Way NoT You? 


ae A | enorme se 


RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., Jan. 27—So success- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
fos it. 


This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only 
temporary relief and fail to remove the caus« 
of the trouble. : 


The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
theumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a 
free copy of the book entitled, “Good Health, 
Life’s Greatest Blessing.” Address your letter 
to The Ball Clinic, Dept. 36, Excelsior Springs, 


Mo., but be sure to write today 


ct 
priet” your ‘nome 
umber” plainiy. 


Acme 
Stomping Service 


with RED LATEX 
MOLDING COMPOUND 


‘ke your own molds for plater 
lite for home and to sell 
MOLDING COMPOUN! 


FRANCIS SUPPLY CO., Dept. 8-3, 1836 E. Fulton St., Columbus 9, 0. 
FOPULAR 
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CONFIDENTIAL LOAN SERVICE 
Borrow 550 to 7300" 


Jmoney? Nomatter w! 


foro BY 
igi $2000 $500.00 i 
rial way. 


easy quick confide 


STATE Cc 
303 Marine Bidg. + Dept. H-13 + New Orteans 12, La. 


2 Lie BIKE MOTOR 


iP bareete 


Locksmithing 


AND KEY MAKING 


Now Made Easy! 


makes False Teeth TIGHT 


a>" aaah 


Shugiy and eomforiauls™ 
LASTS for MONTHS! 


Bushelo of Ripe 


TOMATOES 
ONE VINE 


2 or 3 vines will produce enough 
tomatoes for the average family. 


[New BURGESS CLIMBING 


Tapa GaeP 


TOMATO rapidly grows to a 
height of 10 to 18 feet. Grow 
on trellis, side of house or barn 
> orasa bush in garden. Beautiful 
b ‘crimson, solid, meaty fruits of 
Dest quality, some weighing 
‘over 2 Ibs. each. The most pro 
ductive of all tomatoes. Trial 
packet 10c—3 for 25c, postpaid. 
CASH PRIZE CONTEST 
Send for FREE Garden Book 
ivingfulldetailsabout CASH. 
RIZES to growers of this 
‘wonderful tomato. 
BURGESS SEED & PLANT CO. 
207 €.1.,GALESBURG. MICH, 


STAY HOME AND MAKE MONEY! 


—Men! Women! Get into profitable, uncrowded pro- 

fession you can operate right in your own community 

from home or small office! No capital required. No 
No age limits, You have the qualifica- 

re making up to, $60.00 and $i 

Don't let someone else beat you—send today 

for our FREE BOOKLET and full detail 


STEPHENSON METHOD, 5-62 Irvington St., Boston, Mass. 
KU-KUL-0-GRAPH SELF-DESIGNER 


tay, a selentife curiosity. A 


Ugly BLACKHEADS 
OUT IN SECONDS 


Automobile industry making up for 
Jost tumet There may péver again’ be such opportunities {oF 
en ‘who want Better Jobs or business of their own to get 1p 
Gh ground’ door abd eovup fast! Yer"POR MEW WHO ACE 
PAST, THINGS CAN HAPPEN PAST! 
THAIN ON ACTUAL EQUIPMENT 
Chicago Motive Trades Institute makes rapid progress pos- 
sibie by ‘Learn-By-Doing SUPERVISED SHOP TRAINING. In 
motive trades our Institute gained nation Wide fame training 
‘Auto Mechanics for U.S, Army Sane quality training 
‘bie to you now, CONSULTATION AND PLACEMENT SERV. 
ice WileTHER YOU ARE INTERESTED IN WORTHWHILE 
508 ‘OR SETTING UP YOUR OWN BUSINESS, 
AUTOMOTIVE 
JECHANICS 
ea} shop training on 
‘of eaupment. Autor 
olive mechanics needed to 
‘ot cars, busses, 


i. EMicient auto [— 
co 


service. tepa ail 
‘mechatiteat a parts of autos. Learn to overhaul 
nd tepair engines, transmissions, aifferentinis, and other as 
semblies, Good pay, steady work, excellent opportunities {oF 
Thereased earnings for properly trained auto mechanics, 
BODY AND FENDER REBUILDING 

— Body and Pender rebuild 
it one of best paid Heide 18 
‘utomobile “industry.” Body 


oo cere ot acl 
ionamin 
FREE tna aw ro cer srastea 
neu COUPON ALONG. THIS LINE 


Fill Out, Cut Out, Mail Today 


eMIcAGo MOTIVE TRADE: 
1400 W. Greenleaf, Chicage 26, 1 
Send free Mlustrated Brochures and other tnformation al 
{Die field T have checked below. ama | 
(C-) Automotive Mechanics ( ) Body & Pender Rebuitaing | 
(©) Veteran ( ) Non Veteran 


i 


r 
| 


THIS EASY WAY 


TEACHES PIANO 


eZ = 

‘TEACHES SIMPLE SONGS FROM FIRST LESSON 
Including Strong Left Hand Bass 

25 LESSONS AT LESS THAN Ge PER LESSON 


Ir you think you must spend werks and weeks le 
faite reading and schie 12 play plano. ke ready 
for a big surprise: Dave Sfinor at lane has Derlecte 
diferent SHORE CUT way to. 
Jou ever saw. Not one conventional music. not 
ic'in the entire course. Mr Minor frat sta 
ple melodies with the right hand, 
Seieh the lett 


‘often the very 


im lor everyone 
NOR WAY. 


ayn. Then, If you dont saree ven yous 
short cut to'plano playing wort) to you far more than 
You paid, return and (itretuad your $1.49. Without 
$utrw cone you receive the bie 7E-page Dave Minor 
hook of 8 ala? songe, all char 

‘waltzes, hymns 
song, tc. for you to fear to play to Your 
arantee. Get ia om this 2 for taller” Mall 

ier now to 


INOR, Ream X-48-8, 232 E Oe St, Cheage 11, I, 


AMAZING NEW TRAP 


CATCHES ALL KINDS OF ANIMALS. 
CAN'T HARM CHILDREN, PETS, BIRDS OR POULTRY 


Amazing all metal “Havahart” traps 
beat snap traps all hollow for farm and estate 
se. ‘Your good dog cant lose toe in these 
Wraps and it's easy to return the neighbor's cat 
for turn your own foose unhurt. 
‘This trap works like the old box trap except it 
‘opens at both ends to the animals can see all 
the way through and get a feeling of confidence. 
No springs to break. Some have given continuous 
service for over ten years. 
A trap set continuously near the chicken coop 
‘will pay for itself very quickly. 

Send card today for illustrated 
HAVAHART, 408 Water St, Ossi 
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BE A BUILDING 
CONTRACTOR 


FREE FACTS: Use Our Training Plan 
te Learn at Home In Spare Time 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge you 
flesh--press heavily on hips and spine—enlarge ope 

fail to hold rupture? You need the Cluthe. No le 
oF cutting belt 

opening—folloy 
creased support in case of strain. Cannot slip whether 
work or play, Light. Waterproof, Can be worn in batk 
Send for amazing FREE book. "Advice To Ruptured,"” an 
Getails of Mberal truthful 60-day trial offer. Also endorse 
ments from grateful users in your neighborhood, Write 


Cluthe Sons, Ds New Jersey 


‘Write for free tolder, 


TION EXPOSITION | 
La Salle Street Chieage 3, Tilinots 


BY MAIL 
16 Days Trial 


. ‘Money. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. $p.2, Chicago, Itlinoi 


RADIO PARTS ASSORTMEN? 


Experiment ith many radio parte Transformers, Colla, Socket 
Big Bech et ete fuerza tke thie oniy ice in 
Send Gash, Check’ or Money 


THOR ELECTRONICS, 5051 N. Clark St. Chico 


EXPIRED PATENTS Ge 
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SCIENTIFIC. PUBLISHING CORP] 
NEW YORK 19, WN. 


FEUCHTINGER Method Guaranteed 
iN YOUR 
DO IT YOURSELF AT HOME 
Write for the Voice Book FREES 
Sent only these over Tyrrel oge_ e 
PERFECT VOICE STUDIOS’ ° 
‘Kimball Hall Bidg.,25 E. Jackson, Chieago 4, Studiol1362 


DOUBLE yout INCOME 


IN YOUR 


SPARE TIME Se 


LEARN SILK SCREEN -=—: 
PROCESS = 


WORLD OVER. You may make enough the second week 
to poy ler the cotire couren, EASY TO DO --- EASY TO 
Lehn, 


Seeded SUPPLIES 
‘ORNIA. SCHOOL OF SCREEN PROCESS 
7, 3740 Overland Lot Angeles 34, Calif 


MAKE YOUR] F R E E 
ci} 
coe 10 Ea|saMPLe 


S 
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‘or Welding. 
ition as Technician, 
S. Degree in ELECTRICAL 


Prepare in 

or In three years secure your 

ENGINEERING with a Machinery or Electronics Major. 
Write for booklet, “Career Building.” 


MILWAUKEE —e 
§cha of ENGINEERING 
(Sustitute of Electrotechnics 


8.247 North Broadway and E. State 


Mitwaukee, Wis 


worthy often have the greatest hi 
nd happiness. ‘The best, smartest, and most in 
eople often have only pain, poverty an 

thirty yearsago, in Forbidden Tibet 

the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he metduring his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poorthen, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
what he learned, and offers tosend a 9,000-word treatise, 
FREE, to everyone who asks promptly. It is afirst step 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dept.299-B 
213 South Hobart Blvd, Los Angeles 4, Calif. 
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CALL IT A MIRACLE 
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About 4 
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You'd call this new Beltone Mono-Pac 
Hearing Aid a miracle, too, if you had 
been wearing a clumsy, annoying, bat- 
tery pack strapped to your body with 
entangling wires, and then suddenly 
found the new Electronic Beltone. It's 
a single-unit hearing aid—so small you 
can hide it with the palm of your hand 
—so light you forget you are wearing it 
—so thin it is lost from sight—so effici 
ent you bless the day you learned aboutit. 
‘Those are a few of the reasons why 
more people are wearing Beltones than 
all other one-unit hearing aids combined. 


GET FREE BOOK ABOUT HEARING PROBLEMS 
and about the 


HEARING AID 


BELTONE HEARING AID CO., Dept. PS-72 
1450 West 19th Street, Chicago 8, Illinois 
Please send me, without obligation, FREE 
tion concerning the new Beltone with 
3XCCell which out-performs units 5 times 


Name. 
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wo PROFITABLE” EASY, SURE method - 
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Enlarged pages, 15th edition 
Boge trea tte ects es 


46 Years of PROOF 


fates aes tn 


HOWARD ST. HOUSE, Melrose 76E, Massachusetts 


=I 
HAVE YOU TRIED 


= BREATHEASY 
=ASTHMA 


AND HAY FEVER 


CAUTION: Use only as directed 
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AMAZING MYSTERY 
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FREE FACTS about BIG PAY Opportunities in 


FACTORY 
MANAGEMENT 


Now tn the time to get into to rofession of 
Sithaement. "Property ‘aualided "ments 


TINY. TIM 414.98 


THE THOMPSON ENGINEERING CO. 
214 Winches Ble, Gand tps 2, Meh 


MAKE 2007 t0 10007 
PROFIT AT HOME 


4a your own business preserving Baby Shoes in REAL metal, 
oar, gold sliver, bronze and colors. Lifetime opportunity: 

bigest payin home business, ‘This in YOUR bla 
denendence nnd big money. Write for free detal 


KiKTAVE COMPANY tos‘inceten a,"Caito 
"PEACE and PROSPERITY 


Which do you prefer? Money which can be taken 
From ‘you. dr security and peace of mind? Send 250 


‘Ramona, California 


UIT YOURS 2.21, 


EARN CASH SHOWING TO FRIENDS! 
Wiite at opeef You want hig oe madeto-mansure sult You 
by tag afew orders from frendeyandearn upto 

fir, Fn w'dey- Your bona salt help you tak 


Tadter Telloted 
te TODAY for FREE 
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CAR 
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DYNAMIC MUSCLE 
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REPAIR CRACKED 


SPL 2x2 suowrvers 
BLOCKS AND HEADS- George F. Jowett 
Inder and valve pare quickly nnd’ aally WORLD'S GREATEST 
with Lu ISCO, PLASTIC. SEAL Soataeaat BODY BUILDER 
Send money reins 33 | OR IT WON'T COST YOU A CENT! 


chez tor ful 


PROVE TO YOURSELF 
IN ONE NIGHT! 
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ONLY 25¢ EACH 
FREE BOOK tres Eee Os Facts On a Ailments or ALL § for $1.00 
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‘A new, illustrated 40-page book on Fistula. Rectal 
Abscess, Files and ovher rectal and colon disorders 
is now FREE to all sufferers, Write today—a card 
Will do, ‘Thornton & Minor Clinic, Suite 249, 926 
MoGee St, Kansas City, Mo, 


LOANS 4% MAIL 


$50 to $300 (WA HURRY 


CONFIDENTIAL 

Salaried people, men or women, married or sin- 
gle, loans on your own signature, or your own 
security. NO personal interview. NO co-signers 
needed. NO wage assignments. You mail the 
opplication to us...we mail the money to you. 


Pe 
MERCHANTS INVESTMENT CO. 
819-H Ist Not'l Bldg., Omoha. Nebr. 
Hien, rath complete detois ond cll papers necessary 
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‘novelty finishes 
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ELECTRIC HEATING ELEMENT 


FLUX 


Repair burned out electric elements of coffee urns, electric stoves, 


flat trons, toasters, and otter electrical appliances. Simply apply 
Ghristy Electric Heating Element Flux to the break, turn on the 
‘current and PRESTO the job is done and your appliance is ready 
fenin for years of satisfactory service. Generous size package 


(enough to repair 60 elements) sent postpaid for only $1.00. 


Electrical Apr hanes Repair ports 


eeabausaabe: 


How to Fix It Books 
Modern Electr, & Gas Refrigeration 8.08 


Practical Electricity & House Wir 
‘Armature & Magnet Winding 


{o"Garn extra money’ repairing appliances for friends and helena 


CHRISTY SUPPLY COMPANY 
H35.N, Central Ave., Dept, T-451, —-Chleago 24, TL 
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used successfully by millions for’ over 60 
years. Doan’s give happy relief and will help the 16 miles 
of kidney tubes flush out poisonous waste from your 
blood. Get Doan's Pills, 
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Plus the Exclusive 
TRI-MAGNADYNE 
Coil System 
—the Heart of 
Every MIDWEST in 


“THE MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 
The SYMPHONY GRAND SERIES 16" AM-FM. 
RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC 
RECORD-CHANGER 


MANUFACTURERS 
Since 1920 


ADWAY + CINCINNATI 2, OHIO 
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509 So. State St. 
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AUTOMOBILE Racing Book. Fifth Edition 
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‘Today for free information and ap- 

ude test. Modern ‘School of Accounting, 

‘Suite 211, 6340 North Western Ave,, Chi= 

eago'45, Th 
22 


BOOKS, 
PERIODICALS, ETC. 


WHAT very Mason wants We baye Ma 

Tonic ‘boows for. Blue” Lodge, ‘Chapter. 
Gommandery” Scottish “Rite. arid Shrine. 
Our rituals are tized the world over. Send 
{or our free catalow of books and rituals for 


asone, Oa Fellows, feign gt Colin 
ris ete, Bara “A. Isher, ine, 
P.O, Box T96-RMY, Chicago 90, Ti 


MAGAZINES (beck dated)-—foreign. 40- 

DDooklets, mubserip 
teiog 106, “Cretund- 
‘asi First Ave, New York 


farting quppiies Pree, Pines Subscription 
‘anency, Piushing. N.Y. 


Lost Weilgm Mines, 28 real alee, Tand= 
Wait. treasure waiting 
‘Press, 1047" Ir 

fitornia, Dept, 4a. 


GOOD “Wsed' Self-instruction edueation- 


EDUCATIONAL Hooks sold “cheaply” ot 
ented for small ee, Books bought, Kton= 
dy-backe guarantee, 4,000 Bargains Catalog 


fee. (Courses ‘Hought,) Lee Afountaia, 


Pingo, Albarn. 
‘ADULT Books 25e Eive—#1,00! Free Book 
ques! Hirsch, Spring Valley 3, N.Y. 
WATIONAL, Geoeraphic. satuzine 
wie Ane ese 


ina 
ferlodical Service, Box 


POWERFUL proscription for achieving 
ofa ‘and’ business. success, works 


‘f Schd. stamp only. G. 1, Book Dis 
Enator, ge Lexington’ Ave., New York 


‘ARORTTECTOR: Fats, Books, 
pgaiaioe, 0 genta ‘Atterntt: Hox eat, 
raphically, tm 


‘byaraulies, eleetsici 
es, shopwork, ete. ead. off the answer 
Instantly. Details. tree. Columbia Graphs, 
Golumble 3, "Connectieue 


BOOKS (out-of-print, new. used), 
aupplied. mag. 396, bareeing 
Mid-West Book Service, 18870 Marx “Ave, 
Detroit'3, Michigan. 


jckiy 
talon 


‘ADULT Book, 
*ianteated fNow 


SP, New 
York 


‘TT Love Ruthbella’” intimate confessions 


sd, Hogan, 1055. 


‘Famous Sansiceht Diary)otiginal pri= 
{cig pubisted #5 book ow ‘in 
Bandy "deluxe picturesque’ edition, price 


only. $2.00 postpaid. Make this excit 
Beautlful nook your secret treascret Send 


Geller toaay and we will inclage counden= 
Hi reading Skt of Lonely Hour Books” 
Poets Art Press, 309-3 Pullsades Park 12, 


Sens "Wasa Soe Ha 
New York : 


(000 artic‘es_Laishave Sales, Semngside-C 
Indladapotle 4. Thelana 


and 
foe. iil amp (Cop. Ween Pubusting 


824 South Spring Street. 
fornia. 


Sdwaras, 304 North 18th, Quincy, I 


‘Los Angeles, California. 
09 TRICKS! New 1946-1 ection Douglas 


ect Ean 


‘por ist, 


talogue for adult bose 
‘Madison Sa. 


sia New York Oy 
BE Arst to eet amatiog pew plane Tor 
Thomecraft 


edition burpriah 
Grate we Gardens 


100" W. 


‘Ghhicago 10, Ti 
"RADIO. For The Millions —practieal 


Tix Bet You Can 


‘sure-fire Chal- 


olects, Send 3s¢ for first 
ing. new magazine “Home- 
‘Chicago. Ave., 


tricks with pocket gbjeci. No 


120 usteations. Ar 
Bettpalg. Lewis: Kobre Comp 
tuart Street, Berkeley 8, Ci 


bookstores, of #1 


hy 2208-8 


‘BAGH gees maradieesfeemneble B= 
Biot, oui interrale Avenue, New York. 


FREE! Large Catalog of m 
tas it you remit 29¢ for © 
aeasing Remaine Co. sac West tind 


TRUE Secret, LGR, EE Time 

Dublished. Bree Booklet, Quaekenbuch, 

Bip Plats, ¥. ¥. 

DANDY Surprise offer, 
Revels. Catalog. All 


ical. Hobbies, 
oitoald 25. 


‘BE @ Magician. Large i 
ainlgg caf taste tik, 
forth Dearborn, 


rofessional magic 
‘Sse. ireland, 
inloao, 


saute ox All sealed 


‘separately, coin ts 
Bag. 0c" inter-State Mailorder, ‘Box 44i, 
Boston 2, Mass. 


63 GAMES, ENTERTAINMENT. 


GIESS Players! Contacts wanted for 
postal Card. taatches, Information tree, 
eee Game ., Pannen It, 

GAME Supplies our specialty 
tataiog free, Vine, Hil & Go,, Dept. PS. 

syanton, 0. 


‘COIN COLLECTING 
Foreign Coins $5,002 Gmail or 1 


‘Large Genuine Roman Coing 2000 years 
het 00 ists Roprevas, Delttonte Wt 


FREE! Foreign coin, banknote and Coin 
royal errce applica. Send 36 poste. 
athe Con Gu Ce Sti a Se, Sorat D6 ht 


MAGIC TRICKS, PUZZLES, 
ETC. 


NAGICTANS. Gamblers sreree comed 
‘Cards. Dice, Punchboards, Bio 
gation ite “ook ‘Co. SBor 6r1; St Lous 


“n INDTAN Heaa get date 
Septet 3s" eal, 1000 tao, 

SonMEMONATIVE ¢—caumban 
ans fata as 


TWENTY citetent Indiah Head OSG, 
‘S100 Large Retail Catalogue 10e, Tebes 

Gels Company, 1180 Rast ord, Chicago 

THIRTY diferent cole and bills, 61.00, 
‘Oddehon, Box 482, St. Lowe, Mo, 


‘Goins 25, different $1,00. Hf 
ke, Bax obt4, Pitsburg #0 Penne, 
indian Head cents, 606. 


‘DIFFERENT 
Uprice ist Se. Be Walton, 1 Water” Bos- 
ton 9, Mass. 


‘UNUSUAL Worldwide collection twelve 


Gifferent foreign. coins and bulls ont 
poe, ebb, ‘Box 473, San" Bruno,” Cale 


200, ELECTRIC Stunts, 
‘Catting Sons. Campbelt 


‘ro rotate 
oe. 


Tia sorta, 
3, Calif. = 


‘Sellerevile, 


FOR Saier 
‘se; Fifty ‘assorted 


783 Colas Halt, Dale, 
Tndlan ‘head "cen 


96 OLD STAMPS WANTED 


‘WHAT have you to otter? A collection? A 
hoe Hox" accumulation? anythin im 


‘$100.00 each far 1934 Ie green 


* Prandin” ‘tangs. 


‘Amazing pn 
Gna coliections, “Vernon Baker. 
“Ohio. 


Eye 
mediately! Top price paid 

for collections, accuihilations” Stail tor 

aay" Froner’s bang uton'Oceat Ave™ 

Bue, Brovkiyn 50, 

131 STAMP COLLECTING 


WORLD'S Laruegt Diamond And Tyianale 
‘Sta eg, Stamo Magazine, Stamps 


with [approvals Capital 
Rock. ark. 


ne 
pt, 10. Little 


and French Colonies. 
Reads, and “airmail 

Pan-American 
Rew York 33. N.Y. 


FREE abresnin, Covaen Shade Tune | 
"Triangle, tndoshina, Syria 


Al Pree, for Je 
Belmont ‘Stampeo. 


lands. : 
P Washington Wo. D6 
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200 WORLDWIDE. Difterent. Stamps 
orain. Boeraer Stampa, Son's 
ain "roledo 5: Ohio 


260250; 500-~60e; 1000 
At" Gewena “Seed, indseare nase 
FREE Bamps id approvals, Honor 
ski, 305, ae Block,” Cannonsbure, Pa, 


ripersonat what ont 
| pire ‘Skinner, 438 clocunt, "Eee! Beach 


Stenest package ‘ot tan, and 
ou might find something realy valnabie’ 
ie ‘only Ge to aerlous approval service 
spotieants, Money hack uf ot deighied. 

listrated bargain lists with each order 
oaie Stamp o., Devt $5, Cattcen, Ne 


| 
ae pa & ae ae 


AR Be Gaping tier” aan, i | 


‘Fig Canadian Sets. Hayal Visit. George 


Vi, George V. Gorsoation, Jubliee, athe 
gra. to, approval ‘applicants, ‘Enaien. Box 
Iter, 
‘COMPLETE 

000 itiuarations, bende 
Harris @0o., 00 ‘Transit. Bids 
Mass, 


‘DEALER'S Whoinsale Oxi 3 
Pramiaco, 001 ueenaber"y, ‘baltimore, 


‘AIRMAILS ol, World—ig diferent mele 
i Trianele, Worlds Fal. oom 


Walon Staind Co, 


PORTUGUESE Colsnies 25 different fe 
paren spprovan. Loran Brown, Marion. 


‘CUBA'S Latest Retirement Set shows axed | 
couple receiving pension check Ths get | 
nly Se. | 


‘$2000 I Stamps fee to Contest Winners, 


Particulars, entry Blank. to approval ab: 
Henn, ing” aly 10c"for scare 
Reterer Mournike coe from iearas 
us, Greece & Argentina, plus photograph 
Sf "Roosevelt collecting Stamps.” National 
Say Se Fen Weel aire Bt, Rew 


U8. TT SPA Borel only Ge ig applicanle 


‘tor U.S “approvals, "ne. ‘Haycock. 
ign, N.Y. 

es and Foreign 

oral: outstanding quailty. 

of, Hertbere. PS" 168 Ook 


S 
i 


: 
Peter dee ergs 
Fane Saat Gah Sa 
Fue iio ian ce aa 
GER, Bue be Sty ca 
be eat ee 0 ot 


Toronto 


4,00 ORABBAQS. 18s each. Special Bags 
Be, Bai 


‘630 Binwaman, 


28 DIFFERENT India-3e with approvals: 
‘Premiums. with) purchases. Brandwelt 
stamp Co. Hox 92>. Bayonne, 


Ro obligation to bay. 
lustrating ‘the most popular U. 8. 
Stampr—vat prices You can afford—wil 
fneluaed. "Don't. miss “this opportunity! 
Write today. 8. D, Engel Go.. 38 Park Row, 
New York City. 
UNITED STATES Price lit. Send Postant 
State Stamp Cors., 1298 Park Bids, 
pittsburgh 22, Penne se 
PRE U. 8, Price Tat posters eM. 
Hanna. 338 $t faburgh 22, Pa: 


Fan ioporais Gai ee eal Gros, 
bere. Box 54418, Paitadelphia 43, Penn= 
agrraian = 8. Paleetphls ©. Penne | 
‘ONE cent cach und up. Moet Ideal way to 
‘BL your ‘album st fow cost, Fine selec 
tion sent on request, Lange, Box 1, Sta- 
Hon R. New York 55 


ROUND The World Colonies, British. 
Duten. “French, Pott 


fuguese, strange 

lutte ‘ksiown cousteien, primities, anni 

als. ete “all or ae t6 Approval’ Buyers 

Bite “Stamp ‘Cempany, a Male 

‘watukee 1, Wire 

118 Different Stamps including 
Temoratives, ‘Charities, Airmail, 


‘UNITED STATES approvals complete cov- 

ferage fine quality, attractive prices, Sem- 
tnole sStanips, Box "378, Coconut Grove 
Flori 


"FIVE Veiiean itr Slapns Presto sporgrai 
‘appiicante, Florida Stamp Go., Hox 807 
pela §, Fis 


Btamp Co., 148 Nassau 8t., N.Y. C. 


FREE — Liberia Tviangle, set "Willer 


“MUTINY” Island!—Pashion Bird! Gun- 
‘Yat-Sen! Sword and Shield-Pirate Mapl 
ana cihera!" Be" to" Approts fap 


FREE! 20 
roval applicants. Quality Stamp. Cot 
pany. Box 202, Sta, F. Buffalo, N.Y. 
300, STAMPS, 3g, Box 


HITLER, Vatienn French, Soaniah, ‘FT= 
ian Colonies "UB $142 $5,, ree to 
oval pplicazita, i ‘stampeo, 
MSW Woodside "Ave, isbasst, oN 
10}0-1809: PHILIPPINE, Russian, U_ S, 
‘Spanish, Persian. others: plus'25" Dit 
ferent Portuguese, 10c. (Approvals). Ger 
hart, 2804 Mo-Grande, Austin, ‘Texas 
CHINA 20 Colorful Historical Stamps 106 
Gellins' “in Coierie, 


STAMP Rictcialheielniols Taforme 
. ‘egin nds! 12 lastes 206! 
Btauon A) ‘Pasadena, 


| pip pple Hearneid$1°etinten, Newark 
| 80 DIFFERENT United Slates 10, Price 


hist tres No approvals, Beldenbers. Case 


sopelis, Mi 

| Serene Hyde’, Sai complete 3. 

‘Approvais °°Hozal Stamp. Company. 
‘Tamaqua’ 


35. only 105 Gorgeous coored 
TE Reecd allegorical fess is values (See 
1946 cSaton $1.38), Seid cine ina, a 
Biraimited Teper Stamps, Box’ ash, 
Tampa, Frida, 
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55 different United States 10e. Approval | 
"Applicants. Standard, 3817 Sackett, 
cleveland 9 Onto 


REE... 15 Different Prestdentials 
roppprgrats, Included. "Frontier's “Stamp, 
JA Ocean Avenue. Brookiyn 30. N.¥. 


REE Tilustratea Album with boy fall 
‘Ramps, Contains hundreds all" itfer- 
gat. Super Grae catalogs. over $10.00. 
Erectning sh 00, Golliaclon eaacanteee 
Eangaete Sutop, i0d-d West 42nd St, New 

York’ city 1a” 

FOREIGN wsmpe. Mint qgdition Cae- 
ie and-agmpie 10e Ougemas, Box 
levelana 6, Ohio 

‘UNITED. States Collection 104 Ditferent 

Commemoratives, isciading Colurbians, 

PancAmerican, Pus-Pactie, Bicettennisis, 

Parks, Famous Americans, Price $1.80 AD: 

ai" Applicant, only. "Fort Orane 

Binns, Aibang.3, New York. 

FREE! Brian Empire Packet 

atiea, 


Postage 


‘Witllams, 601 Areherbigg, Bageity. 


‘FREE! Western Hempiere Packet. Post 
rane 2: Owen, 601 Webbalde, Baeny, 
Ved Day Gover Free with appfovalsl 
Musi!” stamp Company.” Bor 37, 
atm is, Florida 
MAGMIYING Oleg — Fy Geist 
‘Approvals, “Buchanan, 301 Bast 
antes new Work i 
ferent > ineludedi 
1050 wits approval. Mille, ox 800-PS, 
Palo alto, Gatornie 


STYPENDOUS! Colossali Outstanding? 
Fifty uiterent Belgium. abeotutesy. tree 
to'singere approval applicants. Total cat 


handling. | Mereury 
htt Boout, Bell Gardens, 


TCH Man's sppreyaia-boor tun" ori 
‘Grend value packet containine five For 
(giin sets "Pree with approvais, Stoll Stamp 
‘Servite. Sasa W" Burners, Louisvilie 10, 53, 
“99 different China, ¢ with approvals, 
Gross Stamp Company, 1350 E 28th St, 
Brookiya 10, N.Y." 
20,000 different. 1<-S¢ each! Gordan Davi- 
‘son, Box 1019A, Manchester, NH. 
WHOOPIE! Wowie! 25¢ worth of U5 
treet” No obligations! Waite: 
NCo., 142 Shetheld Ate. Brookiva 


EXCHANGE Your, duptiate 


with ealiectors everywhere! Bxchat 
Iter “fisting » swappers, 100. 
Robby). Worla ‘Hobby House, "Box 


| Cismpia, “Wash, 


Lia. Company, oe 
ae pany, 19°, 10 Bt, 
LEATHERCRAPT (pale, euther, deagn 


Dbroject its, and suppl 
fataiog. “Arccrott eather 
‘aii Tweiiti S,, Oakland 7, 


alttorn 


Tigstrated Tat eau, 


‘NEW, issue month 
mich, New Gretna, “New 


Conectors “ere 

Jeney, 

DOLLAR Fach; 2.000 Canada: 2.000 Bri 
Gri Seiden, isaice Antereale, New York 


MEXICO—Newest Material, 300 mixed Ie, 
raat tonrtete so, Mie Oe 


‘UNUSED Match Book Covers, 100 all dit- 
‘erent $1,00..35 Roval Flash Covers. 81.00 


ree ist: Charies Bdelman, (311 P Bast 
“Cleveland 3. Ohio 
MOUS art reproductions for album 


eratuze, Saur, 127 West sand. New York 
MN. Y. 


FREE! Four 1946 French. 3 rors 
al Marjas, Box Se. Staten i, “Brook 
wide stamps with Brat_ap- 


‘provals. U. 8 want liste Sollelted, Peter 
Nerger, Pallsnge. Nd. 


‘CURACAO 1043 complete set six beautiful 
‘mint Bicolors only Ise to applicants our 
general “approvals. | Inter” Coninental 

Stamps, Englewood 4." Florida. 

U.S. commemoratives—60_aiflerent—25e, 
‘crystal Stamp Co.. Racine, Wise 


| 
| 
| collections, Framing, 16 for $1.00. Free 


SWAPPERS) Kollokiors! Wobbyiul 

‘Whatcha xot? Whavaye want? ‘Three 
atea taut. Naonal Xchange Bulles 
| aR ‘iach, 


| omer ‘eatalogue 105. Mexican curios, 
Biological novelties, books. Quivira Spe: 
) esaitles Topek: 


‘Kavisns, 


‘duplicates, Swappers even 
wenere, List The paritcularw fre, Box 
ies, Denver 1, Colorado, 


8 ANTIQUES, REI 
INDIAN GOODS 


SWORDS, rapiers, daexers, pislole, armor; 
‘ijustrated catalog, oc,, Robert “Abels, 
| est! tex 


jon AVE. Ne. 
4 FINE, ancient arrowheads @1.00,, Stone 

| Tfomahawe $1.00. List free, ‘Lear's, Box 
569, Galveston. Texas, 


eur 
 conterrine 


any Duterent Wole World 33. wih Ap 
‘brovais, West Penn Stamp Avene. 

Box $34, nari cia 

2) DIFFERENT Swilseriand Too with 1 


Piet approran Gartaits Sash ‘8, 
obiel, £80 Atle SE 
25 DIFFER 0c wilh app 


atachorr ligedip, Metropollian: Kew 
onrdens i2'k. ¥ 


\EERAGTIVE, BconoTal Peg Np 

i Kip's Stamps, 126 Tyson, 
ice, Tease 

‘PRER) 25 i Apo 


Beautiful Pictorial 
wapyegni Bt ‘Breiner #89 ast 70" 


LIBERAL Offer, thick packet with Sej- 
ichelies, Glibefts, Reunion, ‘Inhambane, 

Méstnblaue, taint, Porte Rice, Philippines 

ind spthtade others, everything 10:0 

al apple aster, Bos 1910) 


‘SMOKY Mountain Commemorative Sou 
Venu sheet and 30" different “U.S. 
Inelugine ‘commemoratives, “Air 
“(catalog value exceeds 8c)" for 


mail. 


FALLEN Timbers, $1, Lincoln Memorial, 


POSITIVELY Greatest tree offer—Lateat 
"Seott's international $5.00, ‘aibum 

covering "entire world, 

Blustrated descriptive spaces; Scott 

Standard $5.00. ental "Phi 

Encyclopedia absolutely free 10 


‘apps 
fain for foreign approvals becoming cus- 


fomers.” Ban Ramp Service, “Palta 


WORLDWIDE Mixture 500 Stamps ie. 
rw. a4 Montevista, Chula Vista, 
california. 


Bip ANTIQUE Piceari 3.000 aren 

Indian “Relies, "Flinilocks,” Miner 
olns, ‘Swords, Cartridges, Fossils, Rit 
| Garblines” Cotaiog-Photowtaphe 25, Hetke, 
Wenona. 


|x” MINERALS © PRECIOUS 
| ‘STONES: 


precious ahd semi-precious, all gen~ 


GEMS, 
‘tine from. world wide sources. ‘Deal di- 

sect, ho overhead, save money, Cattlog 106, 
I Go.s Route 7-1, Sai 


lenses, bins 
‘movie and stil equipment send 
ull description for prompt cagh offer. Over 
3G years of dependability. Buss, Gamera 
Go. Bebe. eB W. Maison st. Chie 


S HITLER stamps, 3 with approvals, Ita, 
Gaydon, Kenosha, Wis. 

30 HOBBIES, COLLECTIONS 

‘JEWELRY stones removed from tinge. ete, 
100 assorted 62,40; 60 large ones $240, 

B. Lowe, Hol St Louis 1, M3. 


yy Re ee 
Eseries | Seer eo eee 
Sr bineres eemart ie i sppza: | Heme — - 
Pie gh Matar WS, Daas e | PuReee SPORT Grn a Ooa 


‘Bhgairg ron, 0 curries elusine Po 
‘Bowling Green, Ohio. zi 
‘rig STATES = (nda 
pn, Stig tay. Sea Fi (ait, 
‘Whiton-Stamos, Wentport I, Connecticut, 
‘Sub $8.00 for 2 ciferent Beh Pence 
‘Staimpeo. 30 pars 
md 


‘ierent Ameri 
qsttrent foreign-cal'00 tiustrated catae 


{ee‘ige, dosbryuig, 25x. Wert Sind St, 

Riw'Yore 

KLONDICET oor Hoty Sepely Maker 
Nove Jewelty Find ee = 


Bois Eitth St Kew Fork 


company, Bor 86. aueens Viliage, N.Y. 


SWAPPER? Colleciar? Send 2c for sam 
ble Hobbyswap Contacts, 
South FB, Omaha 5, Nebraska. 


‘Graph: 
5 Bend 
Se for latett teste, 


HAVE you a camera, Improve your hobby 
‘Of photography and learn i 


‘Camera 

‘Boston 18 

BASS Says: Trade Cameras? For 36 years 
Finest equipment, avaliable, Always 


jouse, 605, 359 


Long ertabiished school Write for bookie 
Siamicen School et" Photography, 1018 
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SENSATIONAL introductory offer! Sead 


ART Studies of Hollywood's most beautiful 
‘mode 


Negatives, for ‘enlargements of any “size. 

Brlees: 2° x 2" Color Slides 10 for $4.00. 

Heo d 8 © W Sides 10'tor 9.30. Sia 
tives’ 10 for. $1.00, 100 for 88.00. All 

Gifferent? Coloreratt, "1302. 

Burbank, Calif 


és 


oe 
Bess 
fy Rorton, Box 28, Les At 


(ng ip ong pee 
io Se Gait, BUNT PST:, Bos 
geles,’California, 4 
PHOTO Bquloene 


For Sale, Second 
eolareers, | cameras, Darkroom 

‘and. materials.” Retouching 
Adress, rice Vinauities, 0G. 
ister 24 Gtenwood Ra, Brook- 


Ee aes 
‘Catalog free!” Movie and 
euch acca Was 
cat cheatin pet 

sete acd 


Photo Service, 406-C, Albany 3. N. ¥. 


PAMELY, S-l6mm more: ides, Lists 
‘ime 2-scene Rodachrotne 

taf Simp Plas Seo Thee 

‘UNUSUAL Movie! “Temptation 


four" simple and effective throws - 
fe8F simple ‘and effective throws. demon 


PROFESSIONAL # x 10 enlargement 900. 

3 for $1.00. Rush ‘negative Satisfaction 
Guaranteed,” Slasher “Studios, Vineyard 
Haven, Mass 


“eee ae = Pictures Ded 
sion 5 Marion Di comes 
sina, ed $3.00" bn Beret 
Hiner. on’ sf13 hina Oa” 


PERSHING Studio-Salon_ quailty exlarge- 
‘eats-Tinting-Touins-Copyin 


Sx? eniargement with frst order, 5505 
Ma. 


PHOTOCOPIES, 


‘Artistically. nahed 


TRADE in your old machine for a new 

Revere ‘camera ‘ot projector. Write for 
free circular reeatding ‘im and accesso~ 
Hes. “Promader Genera, “Davenport 8, 


‘emm Film Duplicating se Foot, Mie 
eee iebagh, Tae Continental, Des 


‘SURPLUS. LOM Pavchromatic, Nomar 
faite loading Weston. 24,8138 
ted Duplicate and release 
‘Neaative-positive “processing. 
Pischer™ photo Lab., 

1129 N. Mobile. Chicago 39. Th 


Y6mm MOTOR Driven Frojectors—$16.00 


Bhotopraple. equipment 
mera, De exe Geeksod | and’ mounted tn beautiful tfame. 631 — Up. Selco Products, Denvers, Masoar 
ae eee ee ‘Arden Studios, Pranglin Pare. Tilineis, | chusetts . 

PHOTO : YOUR Pasorite snapshot, expertly made | FRESH Movie Films 100 lemm #225, 
108 FINISHING Tio Attractive plywood “statue. ‘Only | "three rou $6.00. 28° double 8mm a1 28, 


ponure "rolls In. beautiful 
Geekied’ contact fniah with embossed wid 
farain, “33c.-Matioag “Pilm® Service, ox 
440-4; Chicago 80. 6 

ROLL Developed Printed 0c, Reprints 
So tior at 08° owards, 3960 Premente 


$1.00" with “negative “or photo. Je 
jagno, 1813-17 Surect, Brooklyn 14. N.Y, 


Ambassador, # 
fae Y, 


"A Quiney Street, BROOK’ 


90 MOTION PICTCRES, SOU 
EQUIPMENT 


HOLY WOOD Fins! Sampye and ciaioe 


ghicago (13). 
BEAUTIFUL 4 x 6 enlarge 
walue for only "20e & Toit Photo Service, 


101 "Dewy st N. 

PREF—Set of Miters for names and ad- 
dresses of four camera owners, Photo- 

craft, Canton 1 Oh 

PHOTO sintueites $1.00, Send neentine, 
‘oer, Suburban, 1810-8, Bond, 


ford, ih 


‘DOUBLE-stze prints 
Ity, Quick service, Willard 
Cleveland, Obi 
PHOTOGRAPHY Tor pleasure, or pratt 
ame. Practical basic train. 


© exposure rol aarlaped ih o each 

ea ee cenit a Si 
ees 

Latin, 

# gree Dro ae iar 
Baile Bev grees aa 

ofa Rae eee 

wae 


‘OME coloring photographs can be a fasc- 
‘nating hobby o: ‘profitable sideline for 
ise when aruleee alent Lear at Home 
Eaey implied ‘method Send tor free 
let National Photo. Colering Sehooi, 
1515 Michigan, Dept. 1721, Chicago 5. tL. 
NEW Color Process makes full color 
Prints from Binck and white. fc or 
ndgatives, Send dime for sample. We have 
Films. Midwest Photo, Janesville 21. Wis 
‘ALBUM enlargement Pree with order 30 
reprints double size 1,00, Regular price 
grab. February, ‘aly. Any 
Exposure foil processea “double aise ‘ic 
StallsBuck’ Photo Service, P.O, Box 305. 
Buffalo, New York. 


“THE World's Orgaieyt Pasalon Pigy”. Al 

sizes, Rent of Purchase, Write Henien 
way Fiim, 33° ‘Melrose St, Boston 16, 
Kies 


TALKIES: Convert your silent” Yemmm 
Projector, into sound with ‘our guaran 
feed parts kit Puaye ail 18mm sound Alma, 
‘Guiekly aagenibied at home. Special inteo: 
Suetary “etter: Sead "this" a 
$10.95, eck or mosey order and we will 
held Sound test fi, fnatevction manual 
and full information on how to use with 
® eit facie photocell exsier 
mp, optic which makes & sound ‘head 
compiete. Or send 41:30 for complete blue 
Drints showing how to make adapter yours 
EER SaaRa Teh aoe Son irwoad as 


Bx 7 wL08 
Too" “conty cist, 


ms. I 
bie Sram $135, Pree Deve 
Beer Pla, 1 a Ror a Roe 


(GUARANTEED Press antIchalo outdone 
‘Westou 12 Daylight. load~ 


nat Processing Iree! ‘Thzee ay0a 
fee! Thtee spools. Double 
din, baast Six single tuum’ for’ Unive 


ci0G fae Rogactrome: 

2se, World in Oolot, Box 
 Eimiras N. rather 
‘edit meri probesiaa mapaetaneat Pies 

‘catalog. Theatre School, Elmira, N.Y. 
HOME Movies. Rent-buy-swap 

Sent and sound st money-saving rater 
Details fora dime. Midland, Box 429, Oak 
Park 3th 


%. 
‘ART Model Films, 6mm rentals exclu- 

iy. ‘Adults lit enclose stamp, Lari 
‘gompatiy, 3023 Seyburn, Detroit 14; Miche 


Gentzo, Dept. E, Hollywood, 

HOLLYWOOD Home Movie. Headauat- 
fers. Free Garalog. Bailey “Plime 

PS. PLC ‘Ze28,_ Hollywood 26. 


S-iémm SILENT-sound Alina. Complete 

rental library. All latest subjects Free 
saitigtss, (ongbie fiz 60) “Garden Flim. 
Sit'we soth. §. 


CHILD % Born By, Caesarean Delivery, 

"Tne, ovtstanding home marie produs- 
oh “Project it free. Send postal card tm. 
Rediately. Preferred Movies, Hamilton 10, 


FRE tea? Movie Cataoe 
an hig. prompt: pnotoesapbie' sup: 
plies, Gootwill Company, Jackson, Tene 
p—_ 
“MUSIC, MUSICAT 
INSTRUMENTS 


SIC printing $5—100 Composing Com 
lete service, Auto-Litho, Jenson, Pia. 
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START Home business making statuary. 
"goods. 


HARMONICA $2, $2.90, 35, 
Ait Muteal, Instruments 
‘Shep, 


1ST PLANS to make money local. mall or- 
Parucuinrs free, ite Gor 20K 


Grana St, N 


SONG WRITERS: 
PORRMS Wanted. to be set co munis. Pree 


Cmuminntion send popee ‘eed nee 

Men, Mase | Bung Hope Pomc nmartat a: 

ech Mane, sie-P8, 8. Ee | Ba eretted Bigs, “a canaltte 
SONGWRITERS, Songs Pulses Moning 


Se a — 
Pe Re 
e. | TMMEDIATE shipment: Hallicratiers 5-36. 
e. Hol 3, ABE 47.50; S404, 090.00. All other Halll- 
gh item ee | Sem 
Sra brane See | Sete haat 
. Bee pont ane ERSTE 

SSacIOGR ea an 


POEMS Wanted for ae Sa Bend 
‘poem for immediate considerat 
glereMusie Masters, 648 Beacon Dulidine, 


SOLORGLATED Concrete Pot Paltery made 


"Book, 
ii Songwriting”. Radio City, Mosis 
Aeademy. 1614 Brondway. New York 18 


fen only. National Potteries, Fergus 
Fails, Minnesota, 


formation. Mail "Order “ideas, + roduc 
ie Sa, Tape api | Sint aera, 
Series eameaee eon wit 
or ee 
s, Pasea ebaFaabicieen;: mary Pigeh 200.000 Jobe, We fe fa ister ‘merchandise by mall. Past sellers 
ee ered ee panei aoe eae 
‘offer, Hibbeler, ©15, 2157 N. Avers, Chi- | Pranklin Ave. 3. Obie, 


garnished, Sinema one Co. 
ta, Heverly Hilla, Cal a 


warner ee Tor sonea, We 
‘arrange. Dil juberior Bone 
sttdion, Passale, 


‘made Tor Juke Boyes, record 
Plano Arranegments. Music Punt- 
aint Reno 
StdasP. Isle detfereon. Bustale 


Tremen 
delicious 
seat teal busines, Willow Farin RIGA, 
Seilersvilie, 


home. 256 pages. 216 pictures. DeLuxe edi- | neapatie 
Han’ siaot "Popular ‘Science, Dept 21-0. | Resell 
33-4th Avenue’ New York 16, N'Y. 


ine Compings woldine 
4 Sevgons, #200 copy Money-Back muatear: 
feel Hobartweld, ‘Box P1065, troy, OMio, 


RADAR Crystals," Super-sensitive Free 
Getails. ayes, ox 9 


paris sources $1.00, 
SP © Gore, Webstergroves 19, 3 


RADIO Tubes, wholesale retail large | REDUCING Salons make mone} 
Ta manips, supreme @ | alien Sag om | Rati) ee 
i AE iter eg meB | i ee eS 
a ae, SE : 
eae eae ued Bot ee aera | ae 
Wee coer eer ee ea 


¥76, National Ci 


RADIO. Tubes— Attention “Radio Repair 

Berviee Men. For satistaction in ‘Radio 
qubes, Cet circa ‘Co,, 660 Broadway, 
Rewer Serses. Distributors of 8 4 
Garanteed ado Fuses: Sedalia, Mo. $580-a8, Coral Gables, Pin, 
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COPPERIZE, Baby-Shoes. Complete In- 
. Tested Sales Plan. Metallolds, 
Pittsburgh. 16, 


Repairing. instructions. 
standard typewriters, Webers'. Box I 
anton. Onio, 


reel Write-Nelson Company, Dept. 4-01 
‘Chicago 8. 
fupities? Mail 
‘The Practical 


Write: Veteran, Charlestone 18, 
a. 


Products Co., Dept. 
‘Rona, New York eo, Re ¥. 
POWERFUL Program tor achieving 
Goual and busitess success’ works witie 


ise87-B, 
Coram’ Ave, Detrolt_§.- Michigan. 


ry 
'Detall free. 
Dialas, 108 Mu. Hope, Dover 5, New Jersey. 


PROFITABLE concrete block , business 
‘Wa. Horne, 206" West 


Fares pe ioe ae “Amazing pat- 
‘ented serew-holding screw drivers! Re- 
Molds, 


DISTRIBUTE Vitamins, Minerals, Health 
‘Books, National Products, Potlland 


BELTS! Mate'm and make iia 
Gly! ample bot “art Lenune, Mi Joe 


sonar ‘Meial_costing Se pound brings 
in fished castihgs. Lifetime 


ved” Formulas, toatrae- 
Hovey Brocsing, Box’ 6, 


EiQUID mubber for mall olde. 
se ilezauire aha Sample fee Shanes 196 


inde men ineited” to write, Heobert 


‘Avilla, Isleton, -Callforsia, 


TURINESS, of your own! 
ba Pree. Un 
1oTeew Peoria. 1 


METALIZE Baby shoo! Easily, Len 
‘Universal Sales, Box 1076-B. Peoria, 


seph Ave, Hochester 
Ohing—"Sehemsea” from 
i Magazine, “Alliance, Ohio, 


oth Year. $1.00, "Three! samples 


by-Jo"" Baby Shook Complete 
fail Orde?’ Plan NocCu-lto, 


“. California. 
HANDYMEN—Farn Thain 
Comma ci 

ford, 708. Rav! 


‘OPERATE prodabie nome business a 
Bon 15-8, Boulevard Station, Ne 


"Authebtic, 


Details wre. Stultians, 465 Kingston Ave., 
Brooklyn 3,N.¥. 


0. 
BUILD Your own independent, fascinating 


sre, OF tulle 478.00 and upwards 
ar “; ‘iowa 
we iy, possible making beastie 


ee 
ed hoes Rae 


20, DAILY Tt you can walk talk 
had ee Write: Blogs Bervice, Box 10 


Betalie, Lack, 20k 82, 
gomery, Gincinnat, 


QUICK Money! “Repairing Car Batteries.” 
ea ome! a tool Weite, Batteryman, 
Grand Junction 1. Colorado. 


Ses ae Meee eet Ta 
eee nares Cae 
Se ee 
atte aS SO 
spi al Sua erat ace 
Broadway. PC New York 3, Ney 


DEALERS & Dist bulors for smating baw 
TeloasTale motion ‘a 
Eerie wert 2 


Miniature. ree 


‘Austin, Texas 


Shop, P'O. Box 50868, Touston 13, Texas, 
HOW ang Where to obian, capi. Parties 
Ong Hee. Star Service. Wapakoneta, 


‘Advertve. Where. Sail 
25c. Tony Camillo, 1412 
‘Chicago. 4. Hi 


Equipment needed Polder and proof Pree 
Ssuyder, Box de0i-A, Philadelphia. 18, 


‘OPERATE profitable home business, New. 
Wonderful Opportunity. For 

write, Hand-t-Werk Shop. Route 9: Bot 

$14, Portland 16, Oregon 

‘OPERATE profitable. mail order turinem: 
Splendid opportuntey For decals write 

Francis Forglne, Dox @34, Buffalo. N 

BIX Home money makers Booklet Dime. 
Ele, Bow SescH" Lombard. Iilincie 
jOPER,X Liquid Molding Rubber. Gamble 

mente Sane $9 8, lon 10.08" Pree 
‘Wooley, 1iseB Donais, Pears, 

a 


Seg = Bobby into a 


COLOR Concrete with Chemicals. Big 


inekine ‘fiyle pottery 
burdbeths, without molds. -Wishing-wells, 
stucco 

materpaiat. 10. bri 


‘Wonderland, Holle: 
INVITATION To 


‘2 Pa 


‘Every store prospect. 
farther details ope 
ur own boss. ‘Tel-A-Tale Sales CO., 
‘Too"gnst seth st,, New York 3. 
408, Opportuni 
instest erOW 
edurera! city” Deligneta elieate. fi 
Sad at ted: booklet outlining $80,= 


the 


BATTERY | Repairing 


ng Reon, Plate 
jerts, oki, I 


i 
ful ‘Enterprises’ 
onal “aay off” Work 
thine oadi “Pacife, 
WASHING “Machines, Paria any make, 
Oia New. (Northeast “iiss, street, 


YOUR ots Workinay South Tom 


Booming. “Am paying "8% on loans to 
invest in Heal Estate. Any Amount "High- 
sit References. A. R, “MeCanis, Weelneo, 


See as aa as 
a a Bay 
Pee Ayo 


1406 East Aird Street, Cleve= 
Enda Ohio. 


 lacauers, 
lags ete H2 30, Powtpala. Piast 
Bor 1344, “Boston &, - 
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posklet duecribine 13 Tested Plans, 
E Padnes, 207 York St Jerey Go. FS, 


HEY Schoo! Seniors! Want Spending 
aeaney, Then Fash postal for gnnie 


Bs (aD). 
Biuusbureh 20, Peana 


tails Free. Brooklyn 
Island, “Brooklyn 16, 


Plano Tuning’ 600-East UaWersi 
& = fae a 


OPPORTUNITY, fo build fast erowing. 
hah \arade, muninesy “without (cant 
‘min pins business 
Troughout, the “United” states. Aaaress, 

Roy Vall, LaGrange 3, Tiana, 


BY pow you've surely Beard of Colorads 
abulocs voll Doom ‘Take a uot at 


TRAVEL anywhere. Be your own boss 
‘Earn $100.00 per week. T'guarantee you 
‘ean oF rertina your money. Complete plans 
Shoo" Box 112) LaGrange 3. Indiana 
DIRECTORY-2343, Musings, Frade. Bi 
ersion Magazines $1.00. Commercial 
Engraving ug "34s North Bu 
ter, Indi 
Sunes Gan ol 
‘Brings quick prodts, Darrah, Orono 


0 hells—aitractive Jewelry 


Smaller us 
Pllded: method Write ow! LA. Bell, 
Teor" West 23th st, Cleveland 3, Onio. 


"send. $3 
jee HE neruaitn to, 
protest foatruc: 

trated folder 
‘BN, Box 


fomlete proc 
fave Castolit ? 
rans 


PROFIT Te or more per dollar Postal 
Deings Literature Trader, 2108 Degraw, 
Brooklyn 3.N-¥. 
$10,000.00. FREE— Annual 
fants: You can win fortune. Expert Melb. 
uletin, Pree Onsh Register-B, 210 PIG 
‘Avenue, New York 10. 
ENJOY the Proft, Security, and Di 
“of pour oven Dusineas Very small Tene 
ment” Lifstime proposition, Midwest 
Company tne,, Columbus 19, Oho, 
ELECTRIC Clocks are everywhere you 
‘uliGings, homes, Darklng-lota, fastories, 
Repairs increasing. "Our ‘easy’ to lear 


ae with ture endry jctch 
Fepair these loc vole 
Suppiy Co. Box 2380-5, “Texas. 


ee en 
RUBBER moulds for aa traya 

ct Vallance Art Products, 1873 
st. Cleveland 3, Ono, 


lamps, 
East 76 


SPHERES Ble Mooey in Tank" aia T= 
Dairing» Cat “Betterieal “Batteryian, 
Gfaud Junction, “Golorado, 
"SELL Spicy Cartoon Booklets “3 x 4 
1D Suuipes $100. Mayes, 9 Neal 


ton’, 


peneulanec ents each every 

me ‘at your oF 
Fee, Oop 

Fotos’ show’ a 


BECOME. PS a Big, Frost 


"irons Soap. 914 8 


wid 
Os Miaaket Bite namuictians’ Wieerey | Hurty't Crattearas, Bow 238 (AM). Pits 
sezoesbth “Avenue, “Oakland 3. Calif." | burgh 30, Penna, 
8 MONEY MAKING 
OPPORTUNITIES 


‘QUARTERLY, Catalog, 
3.00 Year, Parcell, main, Eikhart, 
aiana. 

START home pluster Bovelty business, 
‘Amazing course. tells how.” Literatu 
tree, 'W, Belfort, Engineering Building. 

Ghléago 8. 


DETECTIVES Earn Big Money. Experience 
Tunnecemarg, Particuare deve. Wasoer. 


125. West bath, N.Y.. N.Y. 


EARN money at bome—steady income— 
‘Write Succeestu) Income Builders. 506 
walgmsod 3, Gal 


Uipealing. No manipulation, Wo 

Unbelievable simplicity and 
neive vearreepondence. “course,” Write 
fetascience, De Land, Florida. 


GaSH in With the Hottest deal in mal 
quardee. Deals Hee. J. Willams, #0. 

Box 308, Cranford Ne. 

‘CASTONE Hardest coldcasting componl 
tio om earth, any mols White and col 

se Nee ay Manared 6 0" New 


ers ‘unilmited possibilities, Pormulas 
$388; Anerson or 2507, “Reaone "city 


BING Oper, fanny, Tbr 
Mena, Western “New "York. tree 
sce Broker, artade, N'Y. 
RUBBER- aire 
Vine nae 


‘Makes 


olds “Over 
‘Gallon $7.00 with 


instructions, New Bra, 1321-0, Belmont. 
Chicago, 


‘METALLIZE baby shoes! Learn this money 

‘making business trom Nationally recog: 
ited consullant. Get “know how” from 
Cutstanding authority! See Kushner Ad. 
Drage 83a. 


WANTED unused US. Postage Slampe, 
‘email duscount, Advasies Stamp Co. 34 
East 23 St., New York. 
YOUR ows business. Local Mall Order 
‘Details, 137 Tested. Proven Plans. Free. 
ood, ‘angwhere Useghl Services. "Sod 
We “austin, ‘Seattle 6.” Washington. 
TEiaL orece Semeee pou cope oaiy 
Start “emati—stow big. Literature tree. 
pBetort, Ruvincering Bullaing, Chic 
(alee ne Se 
PLASTIC Liquid Glass china glazes 
‘sets ‘plaster object: Pint $1.00, Galton 
s3dbexew Bra, 1321-C. Belmont, Chicago. 


START, Your. own business! 
Woe bhree.w ie, 


Big_‘money 
aguas, state 
Sst Piginete 


Saar a eT 
Sand complete supple for matte 
ibs. and novelties Inst 


SEWING, Machine Repairmen Big 
ulstine. Start aelghtorhood ah 

todas” Gur course repairs ait males. St 

Postpald. Serviceman, Hamilton 10, Ohio, 


Gineer offers toney making ‘methods 
Battery Bureau, 2225 Worth 4th St. Mlle 


vufacturing. = 
and 12. Ob 


MIDGET, Bibles. 25¢, Roosevelt (Dine 

‘Free. H, Schiauck, 146 Grant, York, Pa. 
YOUR town i ripe for a oroftable collec 
rat year aay Pos. 


‘sk for. facts. American Collectiog “Asso 


Bevis! 


Jes. Westy Workian_ fe Boas aail_po 
fiche. | 


Siates, 226 State St.. Schenectady 8, ¥ | 


tf 86 
‘Bielaon,’ a08-P ltr 
Anderson, 8.6. 


cnet 


EARN my > RH yea eG wiaale 
ang ig tecint aah markets. Ideas 
gu. No Patents, Mendrikion, Afeyie 


Tae ne pe ey ST aod au 


‘Free book 
ner, Saint 


$246.50 MAKING “bailing secret device 
"without ski, 


‘General Sales, 2009 
‘c. 


a ea ee eae Brine ‘monermakin 
Sn harbes, ‘Box OB, ColumDIn, 


‘magazine, 7 
South Carolin 


FORMULAS, PLANS, ETC. 


157 MONEY-makiog plans, also 
Tor salable Broducis, Desriptr 
tree, Hite Gol 290-A Grand Bt, 
PoRMOLAS—ai Wide" Taten mega 
Taskers, literature Pree, Wemi-Kal, Park 
Ridge. fi 
10,000 Formulas and ‘Trade secreia. 
‘teravure Stilimans, 88° Kingston 
Ave, Brooklyn 3, Nu¥," ____ 
FORMULAS—Latest Best. Analysis, Giant 
Yorsiula catalog and chemical instruction 
Sheet 10s Refunded frst order. E-Bellort, 
Engineering Building, Chicago 
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‘MAKE 50 Pounds soap in about §0 min- 
tea fr Bip "three ngrediens, No'Lse, 
Heap ptitie, Contnent ciees "Teo 


ie Sete cer teat 
ei ee a ae 


analyzed, qualitatively, 
Moun metals’ Yociont a1 90, Gevinera 
Laboratory, Box 1805-8, Mobile, Alabama, 
“BIG Savings On Laboratory Supplies, Cat~ 
‘logue 0c. National Seteutine Com= 
‘Catcago 4, 


NEED Chemisie? Formulas? Analyses? 
tuplieated, improved Gon- 
‘Company, Swarthmore, 


forking with Plastics 
Pull Uinformation on sheets. blocks, Fads. 
tubes, ise, Neate for fabrication." De 

rie, tooling, Bending, cementing, pol- 
shines” Also “for shome:worxshop. Onis 
$1.25" postpaid. "Money" back gusrantee 
Bieite Plastic Hobby Kits available: Price 
$3.00" postpaid’ Free literature. Modern 
Tectnieal Book Co. Dept. A. 8. 33 West 
ina Bt. New York 


PLEXIOLAS: Wiest grade 1" $1.90, 3/10 

1.65, 14" $2.00. pr. ‘Clear ana 

leur’ scrap, i Shipped 

1, ok ostae eipress, collet. ine 
Plastic Comps 


PLERIGLASFveryihing for the plas 

Craftsman, Pree Listings, Novalte’ Plas 
‘ue, P.O. Box 106, Brooklyn 9, N.Y. 

it. Swisg Music Box 

$2.80—New Plesigin Manual 

rs Hy efisite Sapply co, is se Lous 


Plabriog-suppieg ath, He 
00, faternal Carving ‘Drill, 

met ules a Rogivcering, 4648 Silos 

‘place, 81. Louis 


AGENTS WANTED 


GOOD Paving Business Slivering mirrors 
Disting autoparia, Feflectars,. bicycles. 


alton detente. by date tethod. 
Hanks or atop. requisee, outfit furnish 
Free Booklet” Gunmetal Go.. Ave. G. De 


«Gollection of 127 Tester Plans 
Co. 220 Grand St, New York. 
FREE, Water and our concentrates 

‘avers, “2 produetee 
r ‘Giualco. F-20056 


FREE! Lacest issue Opportunity Magazine, 

Balgeman's Guide. inapiring. ‘construc: 

uve. Shows how to earn money seine Tor 
others or in your own business. ‘Hundreds 

ostwar opportunities Send hatne and Ge 
Eero ‘oF ate sein 

Dortuaity 

Mageiog sie. Michigan, Deve 18. Chie 


SCHOOL Seniors—Sell classmates Ameri- 


‘en's most beautiful, distinctive Gradua. 
tion Name Cards, 40° commission, Largest 
selection. Lowest ‘prices. ‘Pree. cards snd 
Simple iat. Printcraft, 1425 EE Bt 


Scranton 8; Pa. 


PLASTICS shells 
Tistines. 
‘somervil 


ify findinaa free 
Es Box 129-5, 


Grate 
Neu. 


3. ‘stamford, ‘Conn, 
NEW Ligti¢ plastic, Clear, ‘colors. Cast 

Teitngut Heal Ete Hower agct, 
cola il, earve. Mania! tells hose 


Send’ 296 plus’ doe oetage for complete 
Kit Inehiding ‘One pound figuid. Castoilee 
Dept 


Bu, Castolite, 211, Kenilworth, 


AGENTS Big Line Taciding Food Froa- 

eta. Paste mata And bargats 

ets Low ‘ices, Send card for big tule 

Bt oes wi git, HO-RO-CO, £t04 Dodi 

St. Lous te. 

GOLD laczuered Wi Lettre 
Targe Sizes Penny Each’ New 


ots. 
gqlitely Beattiful Pree Samples, atlas, 544 
Chicago 20. 
AGENTS p00 reat wing Gaal pi 
window, Yates otate and aes” FE 
isles Metall etter co. e378 cian 


lowest 
tic supply House. Write for 
Allerate ‘Products, Hemip= 


GUARANTEED: We are Auerica 
tute price’ i 


is 
ww Yor 


38 ‘CHEMICALS AND. 
APPARATUS 
Tommous 


few dea 
Fatus ‘outtts for 


Std Bt." New “York 


MAbparatun ai, descrbtions 39 Pare Hue 
mara all desert 7 
02. Standard Science Supaiy Co. 202 8. | 
Biaina Sts chicago 22 Wino 
CHEMISTS “Chemical questions answered. 
Formas, Analyses, lator. 38 Eres 
Place, "New tritaia, ton. 
[AMATEUR Srientats atentiony Member 
in "nonprodt science. organ 
alton Woke royal Scientists ot amer= 
‘ea, “Box 305, Hopkinsville, Ky 
‘GHEMTGALS-tab, Supple Nog Calan 
Hoew Mei-Gig Chemical Go. sae Fourth 
‘Avenive, Brooklyn 18, 3. 
HANDBOOK for Cheacal Bioermenten. 
socatcecs of experience: uatgatad: 
Deriment Booklet, 2 
Sita be. Reusing Belelise 6o,. Rend” 
a 
CHEMIGATS, ounce quantities, apparatus, 
catalog. &¢... Fleuscher's. Laboratories, 
Everett 49, Mase. 


EXCELLENT Siaie (sisting ana a 
gt tibeatafenes peeare eat 
(Seesies Pratt uta 
& ee tale 


Pres ina ei 
ae Sine ae 
ioe Sie, “earseline a cet 

Bie radP tats bee Te 


"apouge Wall Clean 
Tike magic” Wallpaper, paiaied walle 
elites *Baven" Tedecorsune, Ligntning 


Seller Sampies sent on trial. Kristee, 132, 
‘Acros. Ohio. 


BIG, commissons-—seling (9 sos cela 


% 38.00 


CHEMICALS and spparatvs Top industrial 
‘and. ee “aboratories 


‘correspondence 
‘fc for catalog: Dept. 


Ser$6, BioiowieaL | Supe Co. ite i, Hope 
‘Avew Rochester: 


FREE Catalog: Chemistry, Mineralogy. 
‘Biology. Physics, ‘Tracey’ Laboratories, 
vanston, Hilnols, 


} 


| 
| 
| 


per 00 

Dosen’ Send “$1.60 for pecial introdues 

ory offer two DeLuxe’ ties. Catalog cam- 

ete line Bree. Philip's Neckwear, 20 West 
id Sh Dept, P-8, New York 10, 


SCHOOL Seniorsi!! Your postal wil br 
‘our wonser, “Kwick-Gell " Cardalog 
popular Graduation Nene Cards Bleceet 
Bronte!!! Oniy srm giving free souvenit 
Phest and Card Case. Don't. miss. out! 
Hurey ‘hat ‘postal! Craftcuras, Box 238 

(ht): Pittsburgh 30, Pentapivania, 


WONDER Sliver Plating Liguid (Plates 
Serale eihout tanks of elses) 
Applied. with cloth or by al 


fmarovea, ‘concentrated aouble-atrength 
formula plates larger surtace with heave 
{er coating. {tem or stares, 
Wonderful ‘hie rants 
Frees aetale Wonder Products, 12034 
Broadway. New York 1, New York. 


MEN and Women Distributors of -Minc 
ton's improved corn salve. Melps remove 

coms. cailouses, watts” Money refunded 

WP"unsatistuctory. “Trial size 100: remwlar 

Size 5c, Auvertst 

Gistriutors 


100": PROFIT op famous, popular Pines 
‘Birthcay. Christmas ahd. all-oceasion 


‘Pines, Box 


(AGENTS Wanted Tor our coin operated 
‘umusement machines fn every town and 
community. Sell to clubs ‘and’ homes, ot 
Sart a Foute, | Webb’ Dutribatine’ Co, 
Dept. 89, 68'S. Kedzie Ave,, Chleago 12, 1 
SELLING to housewives? Double vour 
les With Inexpensive. prema Postal 
yuna erection detallas'G." kndord, 
HOUSE Numbers that glow in the dark, 
Tumsnous Picttres. ete. Large mir. wants 
factory “representative, Wonderful new 


produc Pag elit. Free guuples. Madl- 

fon Miia, 303"4th Ave, N. 

$3 FIRE Extinguisher, sl 
Sipire-Kilier"= 


‘wholesale oF 
tol Franky 


Specialties 
Rhode Telaid, 


+1 '$85,000 annus Sate, We 
Supply stocks, ‘equipment "cn credit, 200 
hhome’ necessiites. Selling experience tine 


Sey reer 
ea Key Cheek ‘Stamp 

outfits. Sampieckey checks with hate and 
Siaress “oe, General Products, “11 No. 


Peati (PS). Albany. N.Y. 


4 
Si"Also. 1647 ‘Sunshine’ Notes, Birtaday, 


Convalescent, Rverpday Gut Wraps. Sain: 
is a autora Wie eaay "Reinet 
Re Stadion “U8 Fulton St, Dept. NO, 


AMAZINO New Zipper Shoe walls on x 

endl nies ‘Territories open "Get Pree 
Shmpie, Outnt, Write “Wietor” Thomas, 
Dept. v-101,- Chippewa Pails, wise 
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AT Last! Something new and sensational 


fe demonstrating. 
Fetal 


Those. 'wito ‘sell that way. We | 


ears, 
eee ‘demonstrating sales distrioutors 
‘all areas where no one ia working now. | 
You buy outright from us at ow mane 
facturer’, prices. That is why your profits | 
Ars,bip, You deinonatrae nd dell aba, 
Your terrfory, You” erin takine “io fine 
aah roils for yourselt within ‘one nour 
titer Marting. You sell wholesale ar ret 
Totht"both worked corether will make 


Bre tual tna Se 
Hs Seas pat Set pee 
Se Fat te La 
te iia 


sh $1.00 Sale, Sell Positive 
ees See 
ade 


Ls 
Boncsk orf dea 


Tand. on 
EARN he new, Toot 
‘proof withholding tax computor’ Will 
ult Terie” Mediord: Company, Box B12. 
‘COLLEGE Biadente! 105 rots 
Gortume Jewelry. W. Morris, 3 


‘AMAZING ducovery. Master Glaze pats | 


iit an ae a ae 
gee oer ee arm, 
ieagtie | 


| aetpia 40. 
‘We want exclusive. | SCHOOL. Senk 


DOUBLE Your Income! Our New Products 


00 
SW, Philadephia 30, 


Bauer, 4815. 


CANVASSERS take orders—new electric 


“Dest. 
etienced. fastructors. “Ingividual 
Steation, Nenprogt' institution, ‘Gualified 
Under G1 Bal Write for Inerature and 
details, Hobart Brothers Co,, Box P-108T, 
Trey. Oho. 


Droduet-everyone needs. $293. We de- 
eg Sample #2. Sibert Co.East Orange, 
B 
WOULD you pay 23 — Aras $250, made? ‘arn up, to 
Sots Gad success. | Lenn, create 
‘free! Proven! Work at ime, tu 
: ie foe 
something oda! Pas rie 
‘Roanoke 7, 


Glare, town 
from home, 


‘Drewses 
Edsics’ coats $86, "Other Bareaing. ‘Cata- 
fog Pree 8 & | ret 


GREETING | Cards, Personalized 
Products, Raum, 419eb Pith St, Phil 


(O01. Seniors: Sel 
‘Crattearas super 


Tor, Profits, 
Grafteards, Box 298 (Ait), Pittsburgh 


Penna. 


HOW to be 8 Radio Announcer Send 

$2.00 for’ complete book. Hollywood 
Radio Publishers," 5885-P8_ Hollywood 
Blvd, Hollywood "28, “California, 


Beeded ‘for well-paid. positions 
olor, exeliements ev 


‘a business where You “a 
dropped becatise you ure over 40) Previous 
experience proved unnecescary! No Heed tO 
fede your ob to aunilly, A’ good grade 
‘school education, lus. ‘Lewis tn 
jualinies you at hort 


you amazing 
*actually certifies you, Will "make good 
rien placed. Write today for ‘Pree Bookt 


1 
Schoo, 
D.C. (rirst and only School of 
Bow in its Stat year.) 


‘Ring 


69 WIGHGRADE SALESMEN 


POCKET Pal: The Al-Purpove Cutting 
Tool. Wagon, Jobbers-Saleamen, ‘Sell 19 
retalers ‘ana obverse selier. Stendy 
tem, Buceptional profit.” Sample 
38e" Nelson ‘Mig. Co., 222 W. Kelloge, St 
Paul 3, Ation. 
ADVERTISING Book Matchey—Wor 
Tangest digect, selling Mgt of advertise 
ng Matches offers Opportunity for 
prantable year: ‘round selina? Every bual- 
‘Ko Exp, needed to start: 
Factory service: Low 


We idee Place, Dept 


Burn 
waa.) Ww. 
ano 32. 1 


Jou, Write Fairbanks, Dept £8.73, Oakley 
it" wasansia, Chicago 4 ilinais 


YOU cam, play the piano, by ear in one 
Wreek Quick short ut. HE. ‘Me 
pos a3ia"P Stafion 8, 


eee 

Ete ie a 

Taenins Queen Lee 
for Bam. Wr feat Sehool, 7 


"oat, 2938 ‘Bele 


WALLPAPER Tnstructions, Paper your 
sre don Penpen 3, come. 


Gieass primes astound Gates SI 
Yeats of memory thu Super” Memory 

coarse. “Write "Today, ‘Thor Books, Ye, 

Box’ 1210, Chicago. 

FOR an extremely profitable I 
Dinitess, operate a Collection. Agency=— 

credit “Biireau Easy” learned.“ Writ 

Sie & seca, Byrom 3 Ben art 


HYPNOTISM overcomes Inferiorit 

plexes, amoking, Alcoholism, Kable: 
ing. insomnia, ‘Stuttering, - Netvousness, 
Delinquency. Depressivencss, - Forgetful 
Bess, $1.00, ‘Monr-8i0, 15 Kneeland, Bos 
Ton it, Massachusetts 


30__ EMPLOYMENT SERVICE 
INTERESTED Foreign employmen!? Thou. 


Giadewater, Texas, 


BECOME a Doctor of Paychology or Meta 
Dhysics, “Teach secret of contentznent, 
ness. Win degree. of Pa of ‘BaD: 

ive menital worries ‘Tree book College of 
‘Gniversal Truth, 5163-4 N. Clark, Chicago, 
HOME Study course, drugless therapy. 
‘Free Literature, inst, of Drugless Ther: 


a EDUCATIONAL 
AND INSTRUCTION~ 


TRARN ‘Trisgnoneiry better thap others 


WORK For “Uncle San) Commence 
3145-8250" month Mea-Women. Jobs 
without strikes Prepare Now at home for 
Yot7 examinations. Vets get, preference, 
Full “particulare—tist. positions=sample 
Coaching Pree! Write today ‘Prankiin 
stitute, Dept, #25, Rochester, N.Y 


AMAZING Mathematics shortcuts $1.00. 


30 CARTOONING, 


> | POPULAR SCIENCE OPPORTUNITIES K 
personal 


Voeational Institute, Box 424C, Duluth, 
Mion. 


SIGN PAINTING, 
DRAWING AIDS 


AMAZE others, Add fester than adding 
Machine, Free details, Maths Institute, 
Box 35, Mobile 4. Al 


‘LINICAL Laboratory Technicians in areat 

demand. We train you in your spare 
time. In your own home, You can practice 
While studying. Write for free catalogue. 
Imperial Technica! Institute, ‘Box 97s 
Austin, ‘Texas. 


HOW To Make Money With Simple Car 

‘toons'"—A.bock evervone "2ho likes to 
draw should have, Te is Pee: no obligae 
fon. “Simply” address Cartoonists” Ex 
chatwe, Dept. 144i-c, "Pleasant Bi, 
Ohio. 


MAKE lens, 9 complete alphabet patters 
Sets, 3 complete pumeral pattern seis 


USED Correspondence Courses and Eda 

‘cational ‘Books Bought, Sold, Rented; 
Pree Catalog. Educational Exchange, Hen 
sear, Ala. 


CARTOONS arawn to order, for advertia= 

ing. political. miscellaneous, “Carica 
tures’ from portraits, shapshots, Cartoon~ 
1st, Stepney Depot, Conn. 


RYPNOTISM, “How I Hypnotize” ise. 
‘Dr, Lonk, Hypnotist, D-1619, Palatine, 
inets, 


Spe reres Chari How to 


BECOME a Christian, “Absolutely free. 
Snstructive letters. Millard Hart, Ruck- 

Jand, Maine, 

Ol Paintings 

course for peginnets, Write Hi 

Box 40, we Cont. 


Painting. 
Pret 


Advervices Argyle 2-3, Wise. 


2% x 314 Gummed Labels, 600—$1.15. 40 
porgrd limit "Getuiets, Box 449, Irwin, 
BETTER Printing, Atiractivelypricedl 
Letterheads, Envelopes, Booklets, La~ 
bels, Statements, Samples, Estimate Free, 
Loneim Printers, Paulding, Ohio. 


quantities Jess, 48 hour service: samples, 
rice list free. Pidelity Company, Park: 
fersburg 10, W. Va. 


HOW To Draw and write Cartoon Sirips 

by auccessil cartogniat: $1 Eraser, 1019 
lace, Brooklyn 33, N.Y. 

Instructions and ten 


S1___ CHALK TALK STUNTS 


ies. “Obtain a Pe 


ven, Kansas City 6, Mo. 
t___ LANGUAGE 
Bi Eaguages 


al tae yr 
Ser Mlltiare Ce ante 

ital ec 
GeSiaala eae tt Ocean 

Bou ASS Scr 


‘ELIMINATE Bdllors’ Criticisms) We com- 
pletely geview, replat. nettle for $8. 
ub regio matt nal Davis, x24, 


Pyar ner rag Gan bee 
‘checks for $1 to 8100, offered each month. 

‘Tilelensont way to write for pay. No prec 

"ails. No obligation. Saunders. M._ Cum: 


fines, 467-8 Independence Bids. Colorads 
Springs, Goo. 


25 BUSINESS SERVICE 


gout all prinetpal cites the 
een ‘ah Grincipa fi 
srrld, Brea‘, Busines aetenoonis 


CHALK Talks, Laugh Producing Program, 
131,00, Uustrated Catalog 10c. Cartocnist 

Bald, Oshkoun, Wisconsin, 

138 ‘TYPEWRITERS 

RECONDITIONED Typewriters, Printing 


Device. Ofee Appliances Sunbiiea Dini 
raph. King, NC. 


SUPPLIES 


‘PRINTING equipment, tpe and supplies, 
ete iutrated. supply book: Kelsey inc, 

Kes) Meriden, Conn, 

PRINTERS Galley, —auarieriy iaenzine 
oniaining valuable information. Copy 

pide Yeats de, Steiner, Rockwell Hosa 
30, Danbury. Connecticut 

HOME Made Presses Wile Riegel, Iii 
Garrison, Philncelphin 24, Peuna. 

INEXPENSIVE home-made printing preee 
Details tree. Novelty Shop, Downavi, 

Lovisiana 

PRESSES. type Supplies. Specimens, Je 
LaGarza. 8 Walden, Cambridge. Mass. 

PRINT At Home Send 10 for Oxtaloeue— 

Sopp, Burchard Co 


na apoE 
ING. ETC, 


250 Gis x 11 letterheads and 6% enve- 
Topes’ $3.73, Advance, Strasburg, Ohio, 


D8 PATENT ATTORNEYS: 


INVENTORS: Without obligation, write us 
for information as to what nie 
Yentor should tke to secure “a. Patent, 
‘Randoipn & Beavers, Registered Patent At- 
tomeys, 249-A Columbian Bidg.,. Washing 
tor 1, B.C. 
INVENTORS: Write for tres brochure 
“Evidence of Invention.” Labiner, World, 
Building, New York 7 
CA. SNOW & 00.. 8-427 Snow Hide, 
‘Washington 1, D. ©. Reuistered Patent 
Avtorheys, Established 1018, Literate 
nai 


Attorney, 104 Nassua St, 


2 ‘ot 
Cinta, Write for further particulary aa to 
patent’ protection and procedure ai 
Fention'iecord™ form at once, No Obliga- 
lon, MeMorrow, Berman & Davidson, 
Revigered atest, Atimneya, 16), Vie® 
‘Bullding, “Washington 

PATENT and Trade-Mark Practice be: 
More". Patent Ome. Validity and 
Infringement “Tavestigations and 


INVENTORS; Learn how to protect your 
iuvention, ‘The patent laws were enc 


‘t competent, registered patent 
Stucrmey ‘to represent. hime We offer ine 


fo ene: 


fentors experienced, conscinticus counsel 
Confidential service. A Spe 


rie ag Sears "eae 
ered Patent Atornegy Tala. 
National Bulle, 


i aa ae 
ee eee ee aS 
af eee 


Gonpany, fi1-23" Bunies, 
Webster Groves 19, MissGurt 

1000, BUSINESS cards printed prepaid 
2.50, Reliable Print Shop, 201 et= 
fetson, Louisville, Ky. 


"Eviaence. 
Invention” Victor J, Evans 8s Oda, 
Hip Mera Butding, “Washington & 


Printing. Mulllgraphing 
E Sgmples ‘Frees Manes, 
888-5 South aoth, Newark 3, 8, J. 


PATENTS de manta eying ae 
‘Cathran, 316 Metachlen Bla 


‘washing 
toh I, D. ©. Registered Patent Attorney. 


INVENTORS: 

Write for fice beat! oxpiainine bo ‘our 
$ou tn deriving greatest raat from inrent= 
Tne, Thatitate of Ametican Inventors. Dept. 
ita “iiae Bye Skew. Washington 6 


FOR INVENTORS 


cast Saal See Be 
BB-0441 Plessant, Chicago. 


INVENTORS—your tally val 
‘able Tevention ‘any ‘king, patented, un~ 
i fovalty possibili~ 


cago. 4, 


“INVENTOR'S. — free on 
Frank  Ledert 


tor to ene 
atent attor= 


bee 
ration concern 
rocedure with 
form will be forwarded to, 
Seat wlihogt chanson, 
Brien" de Harvey Jacobson, 
Patent attorneys, (aaa Diattict 
tidings. Washington, 
TRVENTORS Send today. for “Detailed 
Patent Information’ outlining. prelini= 


fational 


pa IS Merlin” Bulding,” Washtheton 8, 


INVENTIONS Promoted. Patented or Un- 
peiegea, Write Adam Faker Company, 

Ss Enright. Se 

WANTED: single, patented inventions fr 
foray a Bicield Prod 


ee Wanted. Patented or Erna 
. Inventors Exchange, Dept. D. Hart 
ford'i, Connecticut 
‘WANTED: Practical Inventions by Manu- 
Patented or | Unpatented 
John B & Son, Dept PS-2, Box 3213, 285 
Howard ‘Ave. Bridgeport 5, Cont 
EARN Up To $2.000 year, inventing simple 
Theme for. special markets, Ideas 
ply. Ro patents, Hendrickson, Arszie 8-4 


Poe fee Fae LPS ia 
Ventions, George Pearce, 47a Bariholo- 


amp for Unerature EE 
gan City. Ind 


‘cubic inch. “For model Bon 


batteries, $10.30 GLE. 11989 

Leacgs 

STEAM of Gi ciwine ToUnty vqive, UR 
‘peed single cflinger engine, ‘Assembled 

$5100, senid Poot Gara for Biveavure Amse 

fy alee box nts, Gravois Siation, 

‘St Louis, Mo. 


ig tua Moi saaine 
iReive rogucts Supply Go. 8) 'W, 
ioago 


PLASTIC blocks and eadeyss Fetal (rom 
fie a dozen up. Price list for stamp. 
eaters ‘wanted, Gullmars, Westhi 

taro, 


Ggrman and Tap patente. 18 
atien formulas, patents eas, 

90 immediately; Foray. 
jeering, 111 W. Washing- 


RAILWAY models, comple 
Sined HO end 
Waldhers, 203 rie, 


Saney aoe 1p a Gl IE 
gy Deaton. Write Yor details, Hox 100%, 


Yon Sachiotsow, Beeman a, ‘aviason, 
Heflasered Patent Atorneys, 12 Viet 
Bolling, Washington 


Rowe Engineering, 8880 Appoline, Detrolt 
7, Muehigan — 

‘airplanes, ships, —aecosogries, 
jor hobbyists, Free catalog Ben's 
‘Shop. 72” Weat Washington, Chie 


DYNA-JET famous mle Tok gasoline 
‘engine for planes, boats, cars 


esd deuver 35" ound (uit, 34 43 
‘Aeromuri 

ss MANUFACTURING Spritenela Pike, Gayton 

MODELS, small lot manufacturing, TT sails) Beautiful 3 —masted trading 


etal, 
webu, we Ar: ‘Burlington Rea? 
NAME Plats for manufactured products 

(akee Beta ad ru tncraas Wi 


87 MODELS, MODEL SUPPLIES 


PRACTICAL | inventor 
‘Development, Box 261, 


write” Taveation 
Bast Harttor 


Skewch, letter, Seale Model 

‘treet! Brookiyn 11, NY 
‘brand new patentee's service Write for 

2 Eran ian ne he‘ Conbany, Ba 

ington 2, Rentueky 

35 INVENTIONS WANTED 


WANTED—Patenied, unpatented tnven- 
‘one having proft possibilities. a kinds 
at'will sell, reply immediately. Descriptive 
Booklet, references, free, Invention Report= 
er. 38-i1108 8, Longwood Dr.. Chicago 43 
INVENTORS: Hundreds of manufacturers 
have requested our sasistance ta locating 
marketdbie new, products, Complete infer 
ation. tree. i of 
Yentors, Dept_ 90. i Be 
GASH for Taventions—Patented, unpat- 
egies. Mr. Ball, BO-9441 Pleasant. Chi- 


ance inventions successfully. 4110. pre~ 
Bald. Metzler, 11 West, 42nd, New York. 


‘MOST complete tlustrated Catalog—~O-HO 
GG" Model, Railroad Parts ‘ever pub 


Gates Aves Dept, $6 Brooklyn, Ny 


SHIP. Model and yacht. supples,compleie 
talorue, oe 


s10 Bit ae Sew Fore ot 


Service ‘Ine. 
xi 


2 realistic holds 


‘Not 
‘vullt the usual tedious manner 2 args 


HOME CRAFTSMEN 


‘supplies, readicut_ bian 


ic ‘Otter: 70 f novel 
‘and iawn ornament patterns oily #1 
Lynds, ‘Medway, Mase, 


‘Homecrattsinan, 
00, Gireular-Avocational’ Products 
ts Sih etre, Breakin UN, 

KNOCKDOWN Cedar, Chest, amber 

piles 1b ile eda 

pox ts, ‘Huntevilie, 4 


MARE sioney aneabling 

Heated paste kits, Sample, 
Gétalog. tree." Pabros, Box 156, 
Fen! Buttalo i2, N.Y 


800 
Station 


‘CATALOGS 
ores sons onsisueion 


tode 
"book on solids. Pes 
data, 


‘specifications, 
“pect 


Leading Hobby 3ia-P itth ave, 
New Yorr cu 1 

GIANT Seale Catalog in HO oF O suse. 

‘(Refund Coupon.) Lionel list, 

Rispiaive of Boat ist. 3c stars cach 

ist, Box 260, N. Darimorn 


aloe 
Bass, 


SHELL Jewelry Supoiies, Whole 
‘MeParland Plastic: Co., St 
EATALOG: Paiterns plywood Novelty Fur= 
‘hiture — Letters Numerals Plagues — 
Pramies — Weathervanes — silhouettes — 


Lawn Oruaments. 100 Books & Booklets on 
Cralts & Hobbies, Picture Frame Mould- 
ues. Tools. Large ine Decal. Transfers 
‘Other Uns’ Hundreds articles finely ius- 
frateg.| "Write Wo-Met Shop, Ashburn, 
Georwia. 


carina, 
Tatra: 


BE frst to get amusing new plank for 
Thomecraft project. Send ‘se for tat 


Chicago 10. Ti 
LEATHERCRAPTERS! Send for catalog 

Tisting leathers, Kits, supplies, Kit Kraft, 
wea? South Western, Los Angeles 6, alll. 


‘EXPERIMENTERS! Interested in Blectrl 
‘eal, Mechanical devices from "war sir~ 
pity Eu Hee, Siete, Box 28, Station 


ot 
ii4eB Houston 12, Texas 


io BLURPRINGS AND FEARS 
‘BLUEPRINT Reading hi Tgaay 
elerence book for reading any type bite: 
a S06 waren, (463 Dictures Formery 


Bent 216, 233 ath" fve, New york Wd, 


2 pun  YouREEr 
=e, eee 
a oo 


press, Groton, Goan, 
block machine, 
i bet alte, Balla eonersie 2 Nee 
ve, Details free. Horue, 208 Wert 
Tainpa, Plo 
‘SPEEDY 1" Motor, runs nigp Aashiient 
sell Parts, erictons,"S8e, Fonstor, 
sSsR! Amboy, Perth A 
‘BUILD Powerful Compact Guiden tractor, 
erent principle Plans. #200," Chas 
‘Branch, Box 808, Day: 


EXPERT Watch Repairing. Gi 


95 OLD GOLD, WATCHES, ETC. 


4 


ier Low Of Mati: Name: Ling. ‘Taree 
Directories 25¢, Harvey Teepl tur, 
Jeiene 
‘FREE leraigre. how to locate, buried 
‘visher Labora= 

‘Opportunities, 

‘Magazines, 

Dialling Liste, 


SPARKLING Sliver Tinsel $1.00 pound 
Prank Clariely “si9 on avente, 
Trentan 10, New Jerr. 


‘OED, Geld; op price pai 


‘erpe costed steal 


‘bob sleds, et rice 
als, ob siege, miggee auto, ste Price 


a per, Gio auntie 
es of five or more, General Truck 

Ine, 208 ‘Market South West, Grand Map: 
‘ida Michigan. 


BUILD real heavy Gulp, Machines, sing 
Toate Bande 


saw, 1F "Lathe, Dowel Machine Portable 
Sawmill, “Planér, ‘Block Na 


‘co, 


BUILD your own Log Cabin home Richly 
Miuaveated “book packed. with ieee, 

gent Blturen dhstfoctions, "Sen ‘6203 
Sisto Low Moines, Gaslord 2, hice 


‘TAY them yoursell, qui 
AY them 3 “ 


CoxERE TS AG Ra pak eo 

vs gH CL Ee 

at ERE 

Toy been Ean, a 
mah af Rannanae See 

sion ad fr Mea Ps 

Bee es ue LES Be 


“M Power Mowers? Chosee fim ald 
yureelt Kit of paris ar teo assem 
d'modele ‘of ‘whirling “blade” mowers 
Bith Chinton 1; ho. engine, Write B-At 
Mower Company, 66, ‘aive Mound, man= 


GERANIO Jeweiry Supplies 
seen ene ceramic and. woodworkers, 


iindeipnia Busse, Co. 
FPniadeipha, Be ot, ei 


ae 


ax e638." Supt 


Jewelry) Findings in 
Mimeta “and, Pintle eurpines,pieack, 
‘beads. clasps. 


cameos, Stones, = 
Sprays. as 
sha metal 76, 


‘SHELL Jewelry Makers Florida Sheil 
‘Producer ofezs bitter salves, Write for 
~Ahait, Passa Grille Beach, Fla, 


EYEE 


on 
9; 


PIBHING Poles: Native Canes,” Hamboos, 

ble. Ispiece ‘Native une 

‘made-up ‘Bamboo Castine 

‘Baseball “Bate, “Goltball Bata 
aoe Pace, Comte "Ark 


‘Texas, 


MAKE Moner. aera ‘Shel Jewelry ea 
‘ovelties instruction book ise” 


CHANGE those lovely buttons or senti- 

‘mental cufflinks into earrings $0¢ ‘post 
pal Exquisite shell earrings 0c post 
aid, Beautiful shell pin s0c postpaid’ Re- 
Quest earrings and pin matched Nabhar, 
Ssh st Fin. 


132 TOBACCO & PIPES 
PIPE Srkers Valet Pipe spokers hat 
‘been 


waiting Yor The Travel 
pige Valet Beautiful Lact a 


RECORD stared for 
government for Fi 


each Ee ae? 
Hears seen 


1135'N noble, Chicago, Hit 


es a AR 
Scenare 
Senin e 
eae 
fone ee ee oes 
Lee Come 


Iruaranteed. Wrhe today, Ringsias, it, 
Hans ‘Sinus = 


‘Mass 
GtaMoUR PRoioe) Se De 
Ringe Pix, Bos '600cE. Westield, Sew 
eral tedhctarsaaasd 
POWERFUL Mental Telepsthy. Practical, 
vaizeg ezmeare. En, $12 Benton, Naabe 


Arm or 
jumbte CLs, Ind. 


‘WORLD, Wor, 111), When? 
"Temple, Cal 


a 


9AT Press Cardi for reporters. photoera- 
hers 3 for Soc (coin). Penny Press, 

axb'West soth, New York chy. 
ETER and Wind Chari Educa 


GLAMOUR Photos! Sample set $1.00. | 
jehisgue-Pix, Bor 609-F, Westheld. New | 


‘ORIGIN, Age of Farth, soe, Christian 
Evidence 


ADVICE 


MIRACLE Perscnailty Anatyser! 

‘duces You to. Yourself-—Weite. Enclose 

‘Beeler’s, Personal Problem ‘Clinic, 
Mearns 


Just Por Your Ua 

eiouched, actunt wioaiy shots of Holly 

‘wood tals in poses ‘you'll like 12. photos 

Toa sei 00" 30 cifferent sets avaliable 
Free 


Tbromaure chock full of  roinature 
ints’ with each order 
vce, Box 385 

‘Annex,’ New. Yo 


Delure Photo 
Dept. 'P-5,. Chureh St. 
New Yore 


york 


pve: Luminous Paint Kit, 
$2.50; Folding Boxaite. $3.00. Parhilis 
Branch, Box 26 Dayton, Ohio 
188 WANTED MISCELLANEOUS 


MERCHANDISE of anv Kind, Paul «5 
eld, Thinats, 


WAR, Surplus 


ot 


HOW You Gan Find Out! information dis- 
‘creetly developed. any matter. person, prob 
lem “anywhere, Personal-business. assign 
Bente represetitations, undertaken, Ration 
fcialy Licensed and Bondea Serv 

{nblst 1023, Ressoeabie. All inquiries 
Eels William Herman, 110° Broad: 


“WHO ean become « good pianist?” Essa 

io cents. Oto, GEG ave, Unies 
~What_Masters of Wisdom 
ct 


woblems, elle 
nfigential. $i 


i'll ever Fearet, 
Se. Pabllaner-"o-P.O, Box iid, New York 


Mansi 09 Poskar aie 


RUbzunnD posure tor, ma onde 
Manufacturing Co." Preston, ee — 


Texpensive 
B°"Moore, 31) South “Union, 
Tisalana: 

ARE you wath with your We? Aptitude 
Testing can. give Jou more money 
appincts “Pree pafticulars, De Smithy 


‘Kokomo, 


ANALYZE handwriting for, 


DRAFTING INSTRUMENTS 


‘SAVE on drafting materials, Pree catalog. 
‘Go, $2 North Wells, 


wing Outfits 
as Lesley, 


Experimental ta apie ot Dat 
SSoval_ Galvanoraeter "each, een 


Experimental Supply Gov Lone 
City 5, New York. 


a8 


‘CANDY MAKING 


ve etn wy. 


Maa seabioe, pow: 
erful. (gta. about ‘s°ibs.)'$1.00" eon 
(Sts. 10. Ibs.) "61.60, Postpaid. Hoss, 6A, 


‘Broadway, New-York, N. ¥. 


ims, 4.00100 
25e. Eijay, Box 004, Newark i, NJ. 


MT-SCOPE Metal Locator Tully guaran, 

Toa ir git edad iss 
BPE, Renata ia 
pee rs 


BOOK MATCHES 


a 


a vou =F aa Te tamap | $610 Nicolet, Minmeapolis, YOUR, ori perwpalized matcher aliag: 
rigs pariciiaty, Stith Dept. 408 + tive for Sas. Morey. 
igelow. Peoria 5 1 is “ADVERTISING | Somerse:?"Springseid 6, "sas. 
HAIR Falling’ Denaro? Write Trichole- okies Dare ETECT! 

139 Lewis street, Philips S| Maxip oe ane lactate 2 perect= 


Buy Vitamins Direct Amazing. Savin 
Monty ack’ Guarastee “Oursotn yeas! 


Postcard, ‘Matoska Products, White ‘Bear 

Take, Minn, 

STAMMER) Maybe T Can help, Savers, | 
Mars. Pen: 

atled to, Dring. even Cemporary 

from ‘scales, lenions and itching’ 

Gompany, Dept. 8, Box 3983, Cleveland. 

Semioany. ‘Dev jeveland, 
By ‘alll Coane $50.00 to 


= bee 1200, Mars. Penne. _ | 
PRORIASIS | Sufferers: Has ra | 
elit 
Write today’ for’ Free Important 
Teas sone coe Piet amperreat refer | 
BoRKOW 
‘2200000, toemplayed men and women. | 
aby quick Completely private, conden: 


Hah 0 esidraers. Rap iat in Rend 
gavel, eas ‘Fest, Loan Co Wert 
Herald ‘biag., Dept 


Etonsgiox ior ani pi bm 
oiaiag Se werkt rane 
des 53, Calif, - 


‘PRETEND visiting Californial 3 posteard 
Mews de address, return for remaiting 
Letters Mailed isc. Pree information 


Smith, 108-A Ells, San Pranciseo 8, Call: | Us 
Torna’ 


‘GAIN success through nerve force Devel- 
opment. instructions reveal all, tes 

ow to overcome fear. nerves, worry, 9b 
tacles, free details, O'Leary, Box 504-1, 

Baltimore 3. 3a 

RUSSIA, Palestine in Prophesy. 15¢ Hulle= 

‘Brop Teoae—guir euateies ie Bo 
tes, 


ADVERTISE: words, 10 Revgpapens 
S230. Lata Pree, Adrtinne ‘Bureau, 


ARE you a 

fave you money im your printing Past 
Service. "Humphries Printing, 410" Jose- 
Dhine, Austin, Texas, 


DETECTIVES —Work home—Travey 


ADVERTISERS: Mail order ad covering 
United States—2.000.000 elseulation == 


$21.00 ‘inch. Classified ad. 24 words, 20 | 39 

Shoal, Senaayneripaoes ess. | xo MONUMENTS 

Books advriting asci fssniance- ree. Chicago | WRITE For Direct, Prices 41400, 0p. 

Sere, dcr eee wick Scoaaee | “Btarh, Wa Gaatactarae men Catal: 

aise at omits 

FT nordi 35 005 Fenaere wi FE : 

ee ae ine, re Ra 
and certited, productive 

CIRCULARS meg! Cam Be Pepe Hee We. "omeworkes, 


ANALYSIS 
“AGGORTE eerie Handwriting ana sejetife Handwriting Anala- 


“RNALYZE Handwriting, 30 yeats of expe 
Sience, Send 2 doliat bil. FO, Box 12 
pelaware Onto 


genie burs, ele, Write Disie Service, 


bail ok Tasst3 Great Northers 
ullding. chlcags 4, tlinois, 


#4 MILITARY INSIGNIA 


‘COLLECT colorful Army Patches. Pictures, 
fe a Ge ee 
roudway, 


connetn 
3, Calle 


‘SOUVENIRS 


‘War Relics with each 
‘purchase. Send 10e for price lst of eap= 
tured Foreign medals, daggers, thlforms 
and reerive 4” Gertian Ration Potato 
amps, free, Hoboyguild, 636, West Sind 


i 


TYKH-QX! 


and Peopy Pal” 
GARDEN TRACTORS 


‘Builds 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts, powered by 2 H-P. 
OF larger alrscooled engine: oF walking 


Sol eaat asoe ete T Eee 5 
See tee, Ce, adres | 


wii ‘olow, “eulutnte. “Piana for 
allan i, de hora, anyone 
Above, “postpaid for $1-00 (state 
Which’ wanted) “or ail 3 for $2.00, 


tells you what to do! 
ells you how to do it! 
rity, health—all con be 


. Box 503. Dept. PS-17 
side * Californic 


MODERNIZE YOUR GARDEN TOOLS WITH 


TOC OWHEEL 


COMPLETE GARDENING OUTFIT 


“WHEEL HAND PLOW CO. 


Ballston Spa. New York 


BE FAIR TO your | “HAIR Want berrer- 


looking hax? Embarrassed by falling dandruff, 
itching scalp? Then cry VITABRUSH, new electric 
driven scalp brash that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
of fan, “Cleans scalp. Stimulates blood supply. 
Restful, Pleasant. Write today for complete. in- 
formation and_satisfaction-guarantecd offer. 

Mfg. Co., 3756 Field Bldg., Chicago 3. 


_ 


. ae 
q 


ae 


AMAZING SAVINGS NOW POSSIBLE 


‘A great new handbook for car owners , , . as indispensable aa 
unk Automobile and accéstory manulacturers 

| photographs and instructions show you how to trouble shoot, fiz 
Tt'yourself. Every major part and assembly fully described and 
Mlustrated in CAR OWNER'S HANDBOOK. pro.essional tps 00 
repair and economy, No special tools needed, Repairs made #0 
easy, even a woman can do them! Chapter on “Ten Tips on How 
fo Save Gasoline should alone save you many times the cost of 
this Valuable book, or your money back if returned in 10 days. 


SEND NO MONEY 
a 


MUFFLERS 
| STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chew, V8, Pl 
Steels $550, 4 
Chey, Olde, Buick, et 
$7.50, Aluminum $8.50. V6 ond 
MERCURY DUALS, Stee! $17.50, 
a $20.00, 
qvorenteed fer 


DEALERS WANTED 
SANDEE MUFFLER. CO. 


7523 S. WESTERM AVE, LOS ANGELES 44, CALIF. 


INVENTORS? inv 


Steels 


0.20, WashingtonSi ,Chiceg02.1 


REFRIGERATION 


and 


| AIR CONDITIONING 


DUSTRIAL TRA G INSTITUTE 


2150 Lawrence Avenue, Dept, P7-B, Chicage 25, 1 
FEB. 


1947 GIA 


DESERVES ) y 


THIS | By Sa 


Engineert Instrument! s 


—o —— 
Gm ” aRuninc 


Refillable Draftsman’s Pencil 


this new Bruniog 
‘new principle: Ne 
her clutch provides 
{ait Kemgrtn leads fromm 075" 
any popular drafting lead. 
ping whether pencil is held close 


fo"oe away from point. The ail: 
Rotated a “en 


irder now while the sup" 
rec desired: Knurled arp fasts at this low price. 


ee Bem 


hes hte a ay ae 


Gentlemen: Please indicate number of pencila wanted) 
ironing Draftsman Ketilale Penct at Beach. Enclone 
re amount) in payment. 


CARPENTRY (rncstems) 


a ‘“‘MUST” for every carpenter 
and apprentice 


sna mionnniy octal 
Fase hk ry ctu a 
meena, freaien erties 
Shows how 7 handle ‘difficull 
eda esate waaale 
soe terete tad 
peaarecinates = gba sts 


Only'$250 (Check No. Ion 
coupon) 
Also note these other Siogele books 


No, 2. Building Trades Directory. Contains 6800 definitions, 
‘380. pages. 670 ilfust. Only 33-00 


DRAKE'S BOOKS ARE SOLD ON A MONEY-BACK GUARANTEE 
USE THE COUPON—MAIL TODAY-———— 4 


NAME, 


Drake's books are sold by leading Booksellers. 
— 
POPULAR 


B2A science 


15 JEWEL MILITARY 


WRIST WATCH 


EXPANSION BAND 


ists Order yours 


SEND NO MONEY! % 
BURTON s 


= PLASTICS 


PLASTICS TECH 
School of America, Inc. 


plas twenty five conte Tor Pore 


PILOTS JACKET 


BRAND NEW B-15 army style 
Sturdy. comfortable. Dark 


Box 5, 2066 First Ave., New York 29, N. ¥. 


| 


IS THE WRONG JOB KEEPING YOU AT 
THE BOTTOM OF THE LADDER? 


Are you wasting your life in work 
not suited to you? Out of every 100 
people, 85 are doing just that! Why 
remain at the foot of the ladder, when 
there is a direct route to success? 
Thousands are turning to Vocational 
Analysis for help. Vocational Analysis points out 
the formula for your success by scientific measure- 
ment of your abilities, interests and talents . . . 
shows you what your work should be. 

No need to drift from job to job looking for 
your RIGHT career. Modem, scientific voca- 
tional testing will direct you to it, Send for 
fur free. booklet FORMULA, FOR. SUC- 
CESS, telling you the simple steps YOU can 
take fo SUCCEED, Write today’ to 

Personnel Division M9 
VOCATIONAL SEatIES EASORATORY 
2019 Main Strest 


© Earn HIGH SCHOOL DIPLOMA a at ‘Home e 


sai aba Ga nn es 
METALLIZE BABY SHOES 


Bnishing “Consulta ab 


Soe “REPAIRING CAR BATTERIES” 


At Home! Easy Too! Free Circulors! 


Stroudsburg.” Peanapiva 


An Approved School 
The Largest of Its Kind 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


FREE WATCH fartetosewsicn tense Course 


pairers—men and wo 


watch 


WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW 
VACUUM-AIR 
HYDRAULIC 


FUEL 
PUMP 


Original Cost 


‘So. Michigan Ava, 
‘Chicago: 


ech 
GROBAN SUPPLY co. 


GRINDING WHEELS 
- ABRASIVES - 


305 = °9-25 


FOR 
ONLY 
REGULAR $50.00 VALUE 
Nationally advertised 
brands including 


NORTON — CARBORUNDUM 
MANHATTAN—MACKLIN 


A TOTAL OF 
305 PIECES 
a@ $50.00 value 


$995 


‘ORDER NOW 


ASral See races 


GROBAN SUPPLY CO. i232 53:,"cxtence: 


1547 3A 


means ous Pbes bop 


There's something about the masculine 
look of a pipe that has an irresistible ap- 
peal. Women go for it—as men go for the 
mild, rich taste of Prince Albert Tobacco. 


means Prince Albert: 


@ The initials PA. stand for America’s favorite smoking 
tobacco—crimp cut Prince Albert. You'll like P. A. for 
its rich taste... its mellow mildness. Prince Albert is 
specially treated to insure against tongue bite. For real 
smoking joy and comfort—try P. A. today! 


“The National qe Sake 


POPULAR 
BAA science 


